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STN S*l =8-*l±f £Ef ol-g-ft a A] ±7}°]7] nfl^-ofl, «^<HH fltf*H 3*fl *M3<H a 

a|l+ aA|7> *7>**|-tfe 3. ^| 7 > c^i}. 0 )3$ -g-^fll- «|)^>7l D-STN MM CS/tf-g- «I3 -3* o] 



«»leltb ^l* SR^Kr *|^7>xl ^]oVo) o^o^ ojf. s-7fli 63-1496245: ^ *M 

^1~§- 0 1 F - STN ^A 1 °1 SiH, £ft ^-7fli§ 3 -87720 J:, ^-7fl 3 g 4 - 333019 S.^ D-S 

TN ^tt-§- -fM*M ZL ^M|* -^iLsL «J|^^ JL^>» «l»<>1^7fl «fl^l?l 



£ft, ^eoflfe TFT-TN <^ SAl ^Ifi] X\*yq 2_-#±3_*\ ^ -s-7fl^ 7 - 1912173: <H) 7^>)s\o) go) 
TN^ ^ SL-tf -tf#ft "U-g- ^-7)]^ 3-877203:, ^-7fl3g 4 - 33301931 «H| ^fl^o} oj^ ^ 



(1) ^7lofl 7]7))^ «a^-i- ciia^ ^.^g.^. ^^1^1 Aj-ofl g-^Ai?!^ ^ 

(2) <y=si *l H o v ^-ir ^11«>^S 2.*7}- ^-ft#^- 32°1 'S-^a *7>^ =ei^e2q-<>i ^s|-§>^ *> 

ol«e)H «H 1 ^- ^Tfl ft 3* Aj-ofl ^1a17)^ ^ 

(3) «lHh^# ^ ^n>^^ *«^a^ fl-ft-i-i- ^1^1 * -tfofl 2# ^ *><H ^ 
90° a ftiis*) -g-21 «a*Mj3|. -B-A>tb ^ft ^-i- ^-<^Ai7i^ ^V^ 

Aj-71 (i)o]l 7i^|S ^ofl^fe TN assi sfl^«Hl 2}-§-S* ^S-f. al^l-ft a-^* «fl ai-^ol a^-Tfl a)- 

clia^j ^^§Aj S).^ ^5)Sic|-. 

aJ-71 (2)°fl 7)^M ^°fl>Hfe ^-£7> ^ul, TAC HBl^Bflom)^ ^1^1^ 

Aj-oflAi »fl^-i- jI^S =r §i<H ftHAj ^ifl ^^1^ Aj-oflA^ H flig= iL^ft ^, TAC^ ^ ^l^^°fl ^a>^ 

^^.7> Si^ *^«>1 ft^-SI-Slal. ^Ajofl AgAJ-A^o] Dfl^- ^s^^c)-. 



AJ-71 (3)ol 7}*m W$SS\ "a^|a-H, «|««^ °J£-^7fl3g 8-1568131^^ ^^21 «*2J ^*7> ?jj^Aj ^. 

A>-g-ft oj^O.S.Al, Bfl^* ^fe **» «fl^Al?l ^cfl^S] oj=*| 6H^A^ 

•fl^ ^1^> 6 ^^^ fl-ft-i-S ol^<H^lfe H^S)-*>^ 4f^ ^ o]*$%.o] 7flA)s1^ ^cj. ol 3 

-f, 27))S1 i-lHl ^^Slfe afl^ »^ 90S. M)^7\] ^^S.^ €ft^Hl 7}4fr 
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n*-^. (3)<Hl 7f*fl€ t):£2«J s!}^ ^ **|7r «7l nfl*ofl # ^ ^^O] 



*H-1£ *HA| Cfl^^O] ^*}7fl ^-Ui^ A]o>Z^- ^go] Hlt^*! £)55l4. £th 

"A 4* !-<H ^ a.-* ^ Ml 45° 33*1^ Hl^M-Tfl ^tUlS. 7fl>»d 5l7lfe mS. A]x»> 

# 7fl*i*Rr o>2] §7fl^) S^SJrcl-. Sfh IPS #A VA (^3 ££)i ^ 



TN - TFT ^3 TN^ LCDS) «r ^o*M *r^3 ^SBj-^S, ^ 

^. ^°o V 3 ^*>7fl 7^^ ^ J2.AJ jg-g-^g. >||^jl f ^% Aj- 7 | ji^J- ^S^. A>^-S><^ 

^tb ^ ±3. S^*>711 A]o>z^ol 7 flAis)^ ^ a a] ^ii- ^^*>fe. 3 Oil}. 

1: 

a} ^l^^ -il-S.^.^ <Hl^Efl2 ^#ol ^.Aj- ^f-. 

5a«H^. ^1 ^1^^(151 ^ vfl 5]E)-^)ol^ (Retardation) & (R J 0 ] 41 95 nm^H, ^ 

e)EfcllolAi & (RJSl-R^ al (R t /R o )7>0.8 tfl^l 4.0*1^, ^)<H] nx> ny> nz^lJI, R 0 =(nx-ny) Xd, R t = (nx+ 
ny)/2-nz) X d nx: -*7l ^ ^°11>H^ ^cfl x **2l ny: x IKMI ^3 9i ^> v 7l 

^1^1^^ Ml y WSl-e**. nz: ^ W°fl^2l Aj-7] ^l^l^S] ^-f-, d: -*7l ^1^*0 SI ^ (nm))°J * 

*I12^<H1 ^ W2{ Sit (R t )4 R 0 S] Hi (R t /R D )7> 0.8 3.0°J S.^ €#. 

^13^ 5«^^. ^) W% elEl-CflolAl ^ R o SI «1 (R t /R o )7> 0.8 ^] 1.49J W ^ 
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*l]3tM] Sl^H, ^] W$ eWH^ & (R t )2f R c 3 Hi (R/RJ7} 1.5 3.0<?1 %^ S.V 
7: 

*16%°11 SU^^I. ^71 -R-<S ^2). ^o] ig.^tf| ^l-o] ^^1^))^ ufl^| ^*ofl 5ft<H*1 3jtfl*l 

3^8: 

5ft°H. -*7l *tfr <W*3 afl^l?l7l 41 « %n ^ 

9: 

5ft<>H. ^ v 7l afl%t#oi x)*}^ ejtg 5)r!]& ^<?1 #1* 

Ut 1 * 10: 

sx^, -*7i «a w>i %n ilv 

11: 

^71 ol^ol ^f. 

12: 

^l^M) SI 6 !*!. -^7] o}^%.$] <%;§<>§ ^hflS «-«-*°1jL, tfflMU-^S; ^cfl<§ 9Jj;§^ 

^^l-o] a|cfl^7> S)fe ^4 ^-7] ^l^l^^ol ol^.fe zj-«| Jg-g*| 7 } 0° ^4 80° °1^<?I iL^ 

13: 

*l 12**1 SU^M. -*7l ^-cfl^ 3^*3 ^t(l^l7> E)^ ^3). ^V7l *|*|J4£ol e>)+^ z^o) o° tfl^) 

90° 3) ^fl«»laL. -#7) ^] ^3.3. £fe ^^-*>^- #«, v ^ 

3}^-* 14: 

*ni3^-°i) 5a°w. -*m %* ^tfl^ s}-^# ^, ^-7i *ix)*ihi 7hv 7^ 

^"71 *H3H1 7}^ ^ 5j-tfl*i °-W<3 SHM"H Bl«ll, ^Cfl^ <H3^ fl-fl-*^ ***«>1 331*17} <$7) X] 

*\^°] *M €• #* a* 

15: 

*)H%M1 ^71 oi^*| <*;§^ fl-th# 6 l W-£o]3., W 

^t(|^7> «S-^21 ^71 ^1^)^11^ vfloflA^ jp.<g ^T=o} ^l-o] 3] C flxl7> Elfe ^ofl cfl^H 

2^ cflS* 3)as1<H Slir ^ «-§-. 

16: 
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*HMI #^ 0 Ti v #si si-fl-g-o] ^-S!-^ ±3. <$sn ^tfl^ JW**1 Jitf 

17: 

*Hl6%°fl 5a°H. ^"7) ol^«| ^ tfl elEfc-llo]^ fto] 10 tfl*l 300 nm^lul, °llHt^) ^1 IJ"^ 

15 ifl*l 300 nmll 

18: 

*U%M1 5tf»H, ^71 °1 u <h# *>°H Ji-tf **. 

^t 1 * 19: 

*)] 5a°H. ^ V7 l -il-S.^-^ ^3] = «»<*1 »Hl«7lS] ^1«:£7> 2.5 tj^l 2.86^1 

%n Jitf 

^Jt 1 * 20: 

3£# <#. 

2.0 ^(A+B) ^3.0 

A < 2.4 

A: £*2.2>: ^ 3 o^^lS} 

3^21: 

3g%^> *i| i%Vofl 71 ^ Jg %n 

3^22: 

^4 ^7i ^ -a a>oi xfl^i Aj. 7l ^ 2 ^7] q% -a am«i *m^-°fi 7)^^ ^ ^ ^ a 

3^*23: • 

*H22^-°fl 5&°H, -S-71 *|i €*«54- ^-71 <*1^ € a>o] iflx] ^| 2 €##34- ^-7] <a|3 -fl a}o] ^ tH^m 
*U%M| 7l?fl^ .a.-^ ^ s^i 

^22^-ofl SU«H^H, Ji-tf €#21 ^i^|7l- ^-71 ^^-i- %ts>£^- ^ ^^is]^ 

^t 1 * 25: 
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*H24^1 ^7) ^ Ji# €#<i #3 Jf-^fl #7l x]x}*H2\ ^tfl*l7> 3E) 

fe" W>] *U Cfl^= 3ja5l<H SJfe ^ S*l #*1. 

«TO 26: 

%6\X\ t ^7] q$ >flS) J±# €f-<i 7>4* #3 Jf 3 )-^ ^-7] iL# ^-3)-^ ^%lo] 

^<a^-7ii4 nfl^= * < a«- ^ S*l #*1. 

27: 

^122^-<H] sa°H. -*7i :sl# €1-21 *1**<>1 ^ a*l #*1. 

^^28: 

^122^-ofl SW*!. Ji-* €#21 #*|- <>11J-#21 -^7] ofl^Aj ^#21 ^€#°1 2)^*17} slfe ^aj. ^"71 *1 

xl*l|^°l zl-ol o- tfl*) go' 2) ^^°12., -#71 ^1^1^|21 #%K?_3. Sl^ ^Sl^H, -#7l 

*1*1*H 7}# Bj-tflfl s}^-!- 0 ! #71 *M*fl°l 7H V ^ ^3 si^-i-ofi Hisfl, a* 

29: 

^122^-ofl SW-M. "#7l #1* iLAj- €#2] °1»S-*21 -#71 S|-^-i-2) #€* 6 1 ^cfl^l7> £l^r a <H8=2l -#7] ^ 

*lJflN ^MW21 Aj-71 ^lAl^l #^#01 ajcfl^} sq-fe- ^°fl cfl*>^ a)a ^ cfl^= ^JuL^ol ^ 

s*l #*i. 

€■ ^3 ^a) eH<$^ ol§>ofl 7l#tb^. 

f 

1. *flM.£.3. ol^-^Sl lfSi± «l|iSl|= €# -#°fi ^^-^ 31- £^S>H, <>1 
SR V 1-2| $4 Jl^S}-tb %*h °1#** 3* ^K'-°-3. ^ «*. 

2. -#71 lofl Sftol-H. SJ-^* 0 ! ^cfl^ S^*°1jL, Aj.7) Qfl^gAj ^1-21 ^€*°1 ^cfl^l7> #^§= 
31- IflAi <HliBfl S €f-^°l °l^-fe ^21 sg^-^71- 0° 3^ 80°„ nl^t^l ^* ^ .2.3. S-# 

3. #71 2<>11 Si^^. ^=fl^ S>^-*21 ^€»°1 ^cfl^l7> El-fe «SAi ofl^s .^[.#^.ol ol^ z}-. 
ol 0' i-fl^l 90° -a^^j £fe ^1^1 #^o.S. «>ir ^.# €-§-. 

4. ^"71 2ofl Si<H *1, Hl-01^ ^^aj 31-^51 ^^-i-ol 2}tflx)7} 51^ #^=4- >Sl-S.iL^ <Hl^B)le €#^°1 °1^ ^ 
ol Aj^aj 0.5. 0 ° 91 ^ ^±3. %n ^ €#. 

5. #71 2«H| 5i<H^i. ^1-21 ^H»°l 3lcfl^7> 51^ ^4 ^fS^i ^f-^ol ol=^ zl- 
ol Ajzgaj 0^3. 90° 9J #^o.S. 

6. -#71 1 iflx] 5 ^ ^1^ ^-ofl ojc^Ai, «I3<S S)-1h#21 #^l-ol aitfl*l7> ^21 ^3.3.^ <Hl^fl 
= €f"^ MH*121 ^-<g *%tol IfSi^ ^l^Bfla ^#S1 ^^^ol 2)cfl^7> #^=<i cfl*}<»l ^lasl^ 5J^- ^ 
* ^2-3. %n €#. 

7. -#71 1 vflA] 5 # ft 5fl^^. ^#21 #€«" d l ^cfl^l7> 5|±? ^°fl^2l -f- 
<g «V^>ol ifSAA ofl^Efle ^f-^ -i-^-j-o) ^cfl^7> 51 ^4 -a^l^ S-^'^S. *>fe ^ ^#- €-§-. 
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8. #7l 1 M13 5 & 3^ tt %H] $H3. 2# 3#3 %3 33"* A, B# #31, 3 #3 33* A7> 3Ml^ S}- 
fl"* A, #3 #3 3#* B7} ^tfl^3^ Bl- fl-fr*jL, 3 33-t A3 3M137} 

3^ #^3 ofl^^l = ^#3 MH33 -f-<g ^ A7 > ^V7l ^# B3 3|nfl^l7> 3-b # 

3=3 ^-§-3 MH33 f-<g #3= b3 3:a3-ji. #3 ^.3 #*§= A sfe b ^t^^l #71 -gi-ai.il ofl^tfls « 

#3 9«*<>1 3jcfl^l7> 3xr #^3 <U3*Kr *}*T %*V j^V 



9. #7l 1 M13 8 ^ 3^ t!- 2133. 3Ml*i 33-&3 Wfis 3=3 %3 3^3 3 

Ml 3333^ 3*3 10 tfl3 300 nm3 <*3 MH ji, ^ ejE^ol^ ^o] 15 vfl*l 300 nm3 33 M13 34 

mi<L3. %n J£# 

10. #7l i^]9f «H^t> #<i #33, %3"3 ^-S. 3^3 €#Si.ii ofl^s 3 #3 <a Ml 33MH-S &3 

10 M13 300 nm3 >33 MH-H, *f-3| 33313^ lt3 15 M13 300 nm2] »33 M13 5* 3£r %3" 
-£# 

11. #7] 1 M13 10 «§- 3±^ «• #°fl #33; %«)"2ji.S. 3^33 €#3.-2.^ Sj-g-af A}e>H 1 
* 3 #3 * 1# 3 #3 -§-# 43*4 ?Hr 34 #3 .&# ' 

12. #3 nofl 5S33. -§-# 44*3 #334 «"43fe 34 ^SiLSl 3"& #3 iL# €4. 

13. #3 10 5Efe n°fl $133, afl** 6 ! #M1W3 34 <Hs %3 ja/tf ^4. 

14. #7l 1 M13 13 # 3^ 3 ^-«H1 Si^^, ft^^S <Hl^Efl=. 3*11 * 
2:S|JI, o] ^ ^^^-ol 2)nfl7> 3E)£-S- ^|^^ ^^.S. 

15. ^-^ *H*n s}-^*^ 31^8^ ^ ^ J*/* ««i 5a°H. ^ -f-^ ^1^1 

^3 id Ml el^dlol^ ^ (R o )ol 41 ufl^l 95 nm^lJI, ^3 21^^)0]^ 2t (R t )4 -*7l ^^^0]^ ^ 

(R,,)^^ elEHH-S ul-i- (Rt/Ro) 6 ! 0.8 Ml^l 1.4^ U^HjJ, ^-^1<H1 nx> ny> nz^l ^i* ^ v 3L 

^ v ## -Sfe- ^ v Ji-* -Sa-«H-H. A o V7 l St (Rjol 41 Ml^l 95-nm, ^"71 el^cflo]^ a]^. (R t: /R o )0l. . 

0.8 vfl*l 1.43 ^^l 0 !^, -f-^H nx> ny> nz°A ZSr ^'£3. *Rr ^ v ^ 

17. #71 15 3^r 16«H1 S!1<H^. #°11 A 1 -§- p H» a«-3>^ ^l -g-^# -B-«a ^Il3-*M < (web)# # 

7l ^ ^3 -§- D fl7> ^-#tb ^ofl>H ^l^l^ll^El ^el, ^^^iS*!-^ ^1^1^7> ^131-3^. ^1 

ofl A oM ^-ig ^1^1^3 -ffd , i v % 1: 3 ^^1- 0 1 ny3 ^^2} ±3. ^'ttt!: tlt^H, <>1 -fi-« ^^"a #7l ^^1^1 

^ mi ^ ^)3 -avails nx3 *<a«- # ; a« < ?i ^* ^ a# 

18. #71 15 SEfe 16°fl 5fl°M. ^l^l^l #<H1^ -S-"fl« ^1 -§-^^ -n-^ ^13*>«^ ^* ^^*>H. #7l ^ ^ 

3 -§-"1171- #£tb #Efl<Hl^ ^^i^is.^ «vei, ^2:*>^a-i ^^f«s^ ^ ^I^l^l7> *H3-3^, #71 

Jf.ig ^1^1^3 -n-<d #^3 ^^l" 0 ! nx3 ®.S -§-°Jtb ^2)^1 #7l Ml 

m #^)3 ^#°1 ny3 f-«at!: #^*°J 5# *Hr ^ iL# 

19. #71 15 5Efe 16°11 Si'HAi, #ofl^ ^1 -R-^l ^13*H ^#^al, °1 ^l^l^lS.^3 #7l 

3-3, ^^«r ^ no V °1#3 <d##J?.S.*l ^ ^1^1^7> ^13-3^, f^H °1 f-^ 3^1^13 ^-«d 

^S«-°l ny3 #^#olul, o] #^3 ^3^1 #3 33^11^ Ml #^)3 ^ 

*o] ^^a)^s. nx3 * 0 Jtt ^5* 3fe ^3" Ji# 
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20. #7] 15 Sfe 16«fl 33*1, "iMH *r*l -§" 6J i* ^^*H ^^*>al, 3 ^3.^3 ^ 
^21. -f 110 °C o]A££i £5= a:fl*MH 3^1f-.£-3.*l ffl *1*1^7} *I]3}-£H. o] -f-tg xi^i^si ^-<a 

l-o} ^2)°. 3. ny^ ^-<titb ^g*3 3* *%*.S. *>fe ^ 

21. ^7} 15 S^r 16*11 33*1, 'W* tf^H *M -8-°-^* *)]^*>3 13* ^^*>al. 3 ^xl^S.+Bl ^"71 H# 

^#3 ny£|- ^3iL3. *«#<»1jL. -fi-3 *M3 ^7l *1*1*1]^ Ml ^ ^)2l **i*3 ^3 

nx^ ^-Utt #*2*3 Si* ^$2-3. s>fe iL4 v 

22: ^71 15 SE^r 16<H1 33*1, *l*]*tl <%MM *r*l -fi-3 *W}3 H"§- %^*>al. 3 ^l^l^S^ <tf7l 

^-el, SiEtt * 4*1 -&MH1 ^#^1^ 3*1^3*1 ^ ^l^l^in *i|3j-5|3, ^-Alofl ol 3^ ^1^1^21 -R-3 ^Ji] # 

*tl-3 nx5l- ^3^3. ^3«- #*»«1jL, 3 -fi-3 »*3t ^"71 M| ^ (S. ^l-o] ^ 

3 ny ^ ^*«a 3* ^^.s. *ht %n n-v 

23. -U71 15 Ml*l 22 ^ *«fl 33*1. -f-'S *H*ll7} -fi«-3._SL^ <H1^M|3. ^1* *>-§-*H -SlrS.^^ 
°fl^Efl = ^# *1*|*||3 ^±3- JS/* 

24. ^71 23<Hl 58°!^. ofl^Efls 4^5] «H1^7l^ ^l^-£7> 2.50 2.86°1 ^J* *Kr ^ v 

25. ^-7) 23«H1 $1<H^, »H]«7l5l ^l^-£7> 2.40 3.003 ^^^S ^lt 2* o]^ *^*>aL, ^1 
°H ^ *H1^7l x]^£7> 2.50 Ml^l 2.863 Ji^S- 

26. -#7) 23<H1 3°!^, d H1^7l21 ^l€r£7> 2.60 Ml^l 3.003 lfii± <H1^3] S ^] ©H1^7l^) *1«:£7> 
2.40 2.60 °133 1-3-2-^ ^^^2. ^1 B* ^-^-«>j1, ^ ^5 3^^7l ^1^7> 2.50 Ml^l 
2.863 ^HJ-°-S. ^ a.^ 

27. ^"71 23°fl 3^^, ^1-3..$-^ ofl^Efl a <>H1^7)Sl A, HS^JL^l £] B^i ^ «fl , 
§>7] ^^-A 1 1 33 2* ^«Hr ^ 2.3, «>^r ^ ^ 

1 

2.0 ^A+B ^3.0 



-r«M 2 
A < 2.4 

28. ^71 23<>fl 3^^. -Sl-S-iL^i ofl^Bfls =r^)Sl *>^]^7) A, =3.^.2.^71 ^l«r£l- B^H m. *> 
71 ^*»-^ 3 ^ 41- ^*>^ 3# ^^5. ^ 

3 

2.4 ^A+B ^2.8 

4--s, v ^ 4 

1.4 ^2.0 

29. ^71 15 vflxl 28 # *b ^1 33^1. ^1^1^11- tM3*R? ^l7> 7>i^l# 2 vfl^l 15 ^^%, 7>«q^ * 
=r^l- 0.01 MM 3 2J^% «-B-*>fe- ^"^ ^>fe ^ 

30. 29<>1] 33^, *^]7> «H5l«}i -8-£^l m&n^ ^-£^13 ^ 
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31. #7l 15 MM 30 ^ t!" #°H %°]*\, 3j-^"£°l #2} 4^-^ W§°}3., o] 

3*^-1-3 "^-51 °1#.£.S. 7><S *Jel*M Bfl%^l?l ^, #7l -R-Hl °1 

^8*H aj-tfS-si Bflft 3* ^^s. §>fe JiL# 

32. #7l 15 30 ^ <Hii t!" #°11 fl^W. S^-s^l <*21 M^tt ^*^> * 
*W "H* ^211" #7l SJ-^*SJ ^l^Sl 3)tt °1 ^l"^ uti^* «^8-a 
^H) sisfl Jl^^tb 3* Sr$±sL #«}- -5L# 

33. #71 32°fl fl<>W. *>3*H:i!, f^H >|A]4{| <$-§-§H SHI'S 3 uL^jSJ-* 3* 
^3.3. JiL# 

34. #7) 15 ^*1 33 ^ <H2=i « #41 fl°H. q%<$ SW#4 -fi-71 -§-pfll- i#SRr ^2i*>al. *1 -g-q* £ 

a 32 *M <>1##* *WHr 3-t- *>rr #«}- _£# «». 

35. #71 15 i-fl^l 34 # <Hii « #°fl fl°H. #«!" °1#*2] «fl^S. ^l^l^l^°fl rfl «: #«h °1#* 
SI I* ^# ^S.7> 15° °1# 50° °1*>^ ^J-°-3. *Hr Ji# 

36. #71 35^1 5fl<>H, °1#* *3 ^# zj-^71- ^1 #^=ofl cflsM Mfl^ ^oflA-1 ^7} Sfe- 

^J-fr ^3 2.3, #*!" Ji# 

37. #71 13 ifl*l 34 # <^ t!" #°ll Sfl°W. %n °1##S1 -€1-3.-2.^ ^31 = « ^Wl^ 
"HI #71 lAUja ^s. ^l^sflSl ny ##<>1 €^2j-2.S. ^Jtb 3* ^8-2.3. *>fe iL 
#^#. 

38. #71 14 Ml^l 35 ^ <Hi^ « #^ Si<H^, ^1"^^ ofl^Efle ^# *1 *1 *|| 2}- a\o)o\) #^-^-§- 1# 
ol ^ ^ s}±r ^} ^-^ ^-S *}$r %n ^# 

39. #71 36<H1 5I<H^, ¥^ ^l^l^l #°H #Hl-^o> ^el Sfe -R-7l#7l fl-fj- ^^11- £-M*>2., °H-H 30 «1 
#51 #4 1^ o}^$\ -e-71 -g-nfll- i«-*>^- Hl^l-a-^ *Mt £i^^r #-§-§>^ 
1-^*1 3* ^8 a# 

40. #71 36ofl -§-# 1-^-^1 «^^d -SSI-^lS ¥^Slal, °1 ^1* 241 3SM*l £ 
* *>fe #^ iL# 

41. #71 1 vfl*l 40 ^ <Hir tt #1 7l7fl^ #*v iL# ^^><^ ol^^l^ 4g#^-. 

42. #71 17. 19 « 21 ^ tb #<H1 SHAi, ^1 ^|at^ ^# ^JELS *fl?r ^.# 

43. #71 42°11 Sti^'H. fj *Wl7> -|f£i± ^11- A>^-§M ^l^l^l 
°J ^^S. #«• S# 

44. #71 43°11 floW. •H-S.i^ T^121 oHm7lS] ^1^£.7> 2.50 vfl^l 2.86°J Ht$±5- *Hr 

a.# 

45. #71 43*11 5a°H. 6 Mfl«7l2l ^1«:£7> 2.40 Ml^l 3.00°J lltaii ^1* 2^ «1# ^^*>j1, 
"HI ^51 ^5 -»W^7l ^l«-£7> 2.50 i-fl^l 2.86<?1 ^-^£-3 *>fe %«h Ji# 

46. #71 43^1 fl^Al, 6H|^7lS),*l$:E7> 2.60 Ml^l 3.00°J 'fl*SA^i ofl^S. ^r^l "»H1^7l2] ^l«-£7> 
2.40 °1# 2.60 til^-fl -Sl-Si^ ofl^Bfle =r^l B» ^^*>oL. f^o| -£«}- ^21 ^-^ <>H1^7l ^1«;£7> 2.50 xfl^l 
2.86 °J *Hr ^# 
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47. #7l 43°fl 5i<H^1, €1-5.^.^ $\ o\^7\$\ A, = 3.3*1.2.^71 5) B#JL "fl. 
^71 ^ft^ 1 ^ 21- f^ftfe 3* ^8^3 ft£r %ft JiL# 

48. #7.1 43*11 Si^i. -11- S.^^ «fli3|5. ^121 .«Mf|7l *J*£* A, SS-SU^l *l*£l- B#al SS* "J. # 
71 ^ft^ 3^4* *^ftfe 3# ^ *Rr #ft iL# «*. 

49. #7l 42 ifl*| 48 ^ <Hi^ ft ft*11 ^ *l*l*f|* ^*Hr ^17> 7>i^* 2 15 ^#%, *}Sl^ * 
^* 0.01 vfl*l 3 ^#96 «-B-*>fe 3# ^8°. S. ftfe #ft -&# 

50. #71 49*11 $H*1, *>S1# ^-=r^7> ^e^^ -fj-^sfl £ i=. ifflajflfe -FKE*f|<?l 3# ^8-2.3. #ft iL# 

51. #71 42 50 ^ <Hii ft ft*ll 5tl«H-H. <W<i) ftftl^l #51 4#*3 A 8* ^Mlfe al*^> °-^°lJl, -g-^Hl <>1 

-ffBl <>l#.2-3. 7><I «11#^m ^, °1 2}-ftl-*l f£t #71 -R-5) ^£ 

°]-s}3. 2^*H «I3# Sj-tf-g-SJ ufl#* 3* ^-2-3. ft^ #ft JL# 

52. #71 42 51 ^ <Hi^ ft ft*11 *-W8 ftft#<>l #51 4^8-$* ^vfl^ ^^olal, * 
*H *flft ^el« #71 ftftf-Sl ^ ±s.<$*\ sjft ^, o] u fl#^r 
2:#*fl £W H^3}-ft 2* ^8-2.3 ft^r #ft J£# 

53. #7) 52*11 5a°H. «-^<d°l #^ft f-§-*H ^ A <3 ftft^ ^ft* *8*Rr 3* 
£i ftfe #ft 3-# 

54. #71 40. 42 tfl*l 53 ^ ^ ft #*H 58°H. ftft^4 -fi- 7 l -g-nflf- itfs}-^ ^1^31. ^-^n^- 
£5L ^ii^H #ft °1#^* ^l#*>fe *Hr #ft ^-# 

55. #71 40, 42 Lfl*l 54 ^ ft #°fl SJ^^i, #ft °1 *#^°1 «H^^s ^-§- ^1^1*11^^1 cfl^- ^ 

# #£7> 15° «1# 50° #ft S.# 

56. #71 55<KI 5U<>H. #ft °1## ^51 «2|^^ ^-ftl-Sl ^# #£7> ^1 ##ofl cflSH «fl#* ^7> Sfe 
#iftfe #ft JiL# 

57. #71 40. 42 ^fl^l 56 ^ ol- ft #°fl Si«H>H, #ft 6 l##2l ^cfl ^fSii ofl^S. ^1^1 
^1^°11 ^-^ft #^4. #71 -il-S-JL^: <H1^^1= ^1^1^21 ny ##Ql ^ft ^ ^£3. *>fe # 
ft J±# 

58. #71 40. 42 Ml^l 57 ^ <Hii ft ft^l 41fi±i ^l^Bfla ^# ^xl^l^ ufl^ #«»H -§-# 

it- <>i# #*ift^ ^ *>fe #ft ^-# «#. 

59. #71 58<H1 ^<H^i, ^ ^1^1 ^ #°fl f^"l ^el -B-7l#7l ft-B- ^ft^ll- H#ftol, <^H^ 30 61 

#51 1-21- 1^ Ol^-Sl -fi-71 -§-nfll- ^ -g-Dflo]) -g-S))^ ^ft^l* ft-fr«>^ ##*M ## 

^^o] ^^1^ s^l^ ^.^V 

60. #71 58*11 5!}<>H. ## 1-^#°1 ^ft ^5)JL. ^1 ^11- S#°fl 5]Sfl ^Sl-Al?! 3 

* -^^.5. ft^ #ft a.# 

61. #71 42 ^1^1 60 ^ ft ft^l 7l^M #ft J£# €#^r ^ftft^ ^^^lfe- 

62. #71 61*11 $X°]M. f"^ *1*1*I151- #°H1 ^^8^8 ftftl-51 B)l#ol ul^^ ^ (#ft ol#^l#H£ ft) 
o] Hfl^lsl Jl. ol ^ x)x)*HsH- &%#o] 3a#^-. 
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63. W 41, 61 91 62 ^ ^ ft »H 7)*M 3* ^^15 tfrfe ^ 5*1 

64. ^ a A) ^] 7 > 3^ ^Hltb tHfr£] ^ 7lfta|- Ml">^ »^£ S ^.g. *fl;g ^ s t^SIjI, °1 

^ 7lft3 -tf«W Bfl^lS «%t,>4). s}^ sg^i- ^-altb S^^H vilo>^^ sa] ^la^, ^7] 71^21- 

Sa%7>^- ^ A}o] t ^ Aj. 7 ) J=Ltg 7)^.32). ZJ-ZJ-O) A}-«§j> ^ A}oH Aj- 7 ] 15 ^ 

40 ^ «H ^ ?V ft°fl JS.^ ^-§-§- 1# o]^" 3"§r ^"^^S. ?Kr H^i^H iflft*^ ^ a a] 

65. #7] 64-H1 5U<>H, ^ -§°fl 7>^- 7}^ 7)^1 #ev ^ ^3.3 ^f-^^ ofl^l = ^# *l*]*llfto] ^^§> 
±r ^0.5. aj-7] <a);g ^3 Aj-^- n) gj-^ofl z]-^ ^-Sj- i£Aj 3g ^*1-*>3L, ^-a) ofl Aj-7] ^ 

2}cJ| #^1- AJ- 7 j ^ofl 7RV 7>^ 7]#$) e) ^1 ig-^ A];gaj o.^. 3} 

aft ^ft=H ^^±3- sfe H^i^H vflfte?«8 ^ H 

66. ^-7i 64<hi 5a°H. 01** mi*oi i^^sin, ^€ w im^ 

4 ^ W 7l^ofl 7>^ 7}*Rr flfe a] ^ ^ ^o) «-7>2l ^E^o] j% 7 ] 3^ l-g- 3 

-g- eo^^ElH VK^S *w 

^ 1: ^7| o]« 0 vaj g.*^ Hfl^t ^3). Aj-7) 7]^ 3^1 ig.^ 2.^-5].^ Aj^*>i, ©1 ^ 

^71 3-X>£f. »-«^ ^rA># 2]-zJ- ^-#58* nfl, 6]^AJ ^7} 21 ^ezj-o) o- ^2). 80 ' nl^^jL, ^ 

^8 -g-7>^ ISzfd] 0 vfl*l 90° 'S^ 0 !^, 

^Alofl ^-«,V o)W§ ^t}^ Ai Afi]- ^71 -&7># *2)-*>^ AH B7> z]-£ 7 > 0° ^4 170° 

-f-a, J*/* cfl*H 

* "a* sisi'si 5«i =l&$\, ^ ^7>i-^ s.^ Ai-g-^^^ ^-^-Tfls ^ i^s-s] %■ 

*1* ^l^Hl ^2fl ^1*21 2«J11^S1 tH*H ^« ^ si7l "fl-S-ofl H1-8-S- *r 5^7)1 sjatj-. 



^ofl^fe AG C^Ve] #5)1<^) ^51 ^B]7> «§«B^I s-^tb >«•>-§- £lH Si^. ©1 ^8^, S^#21 ol^i 
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^£ l^s-^a -a-s-ai ±3. f^tt %n ^ %n s.^- ^a#, <>i ^ gi ^ 

2*^2] igS)., S-Sl # lA] SAl A>-§-5)^ oJjE]H D|ES)A^ TN ^ $*| XA| <q A | ^ 5] 

^s-a- 7ii>at!- 

^3 ^ »tq-aj ±3. ©1^5} <§f-3..S-^ AV-g-^ia., ois). ^ s-aj 

3©1 ifl-f S^ajol^. 

ift'Sofl €»S-2.i -Hl^Efla ^|^-ofl ^ ^fiiA ofl^tfle^- 2 tfl*] 451 ©KM-f- 

7lS.Ai 7W°I. ^ V 7l 4^ 1 ^ 2* ^ofl f^fe. 3o] h}^*)^,}. 

atb, «■ ^<H1 Si^Hfe 3 ^ 4# ^A|ofl f^fe. IfSli "Hl^tfls ^-§-o) «>%^*>?|1 A}-§-££|-. 

©13 ft ©HMfe ifiiii 23*1, 33*1, 63*H1 ^'Sqe-S- =r£ SlaL, ofl* *^ 6fl*W jl^-trS. 

fit 7>^ ^5. %t\-. 

©17HH *\&S.& °l€-«> ^ ^1^^=51 m^-t-t- ASTM-D817-91 (-at£li ©HN©lH *3 ^1^*3) 

oflA^ *H1«^£ ^ ^ ^ 4^1 °1 4. *>^7)^ ASTM-D817-96<>fl ^ ^ 

°M*7lSJ- 3 tfl^l 47fl*| ^7lSl *l^-£7> Aj-7] ^^ofl SX-£°_3,») ^-^.^1-3. ^^>7> Tl^fe » 

* 7-1 oil ^r-S-^- ^ A>^^r ?Hll> -H-S^Li °fi^Bfla ^^^1- ^ ©(fe -^©14. 

oMl^7l2] *1£;E7> 2.0 al^Vo]^ ^AiA] ©] $|js-*> ^>7> ^71 nfl^-ofl ai-^-aj§>q-. 

7l7fl2j ^ £ 7> -f^^ ^fe HW^^bfrSlfe ofl^a-SI ..^£ 3g5 

200 ©1-^ 700 ©1§>7> a>^-3}S}al, s-S] 250 ©1^ 500 ©1*>7> «f(-^-. 

717-M ^ ^fl-S. (DP)^ °1*>2] ^ofl 2\*H ^ ^ ©[cf. 

^£ ^5 (DP) 51 

9:1) 100 mH -§-«Ht!-^. ©1^* ^£^11- a}-|-S>^ 2 5 ^ Al^V(^)^- ^^t\<^ *}*} *\ 

T) rel=T/Ts[ J) ] = (In 7) rel)/CDP= [ 7) ]/Km 

©}7HH T ^ H-5> a)^V(2:), Ts^ -§-ofl2] H-*> Al^V(^), C-b €#S-©-^ ^£ (g/l), Km= 

6XlO" 4 ©lcJ-. 
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<**W 5 

(nx+ny)/2 - nz> 0 

he*, £ *>*3fe °1^M33 iitsii °fl^Efls ±2. ol^ol^ ^1*>2}- 7fl-a £4^- 

^Ml el^cfl^-a St R t °fl tfltflA^ s>7] 6 ^s_ ^sq^ St (R t )<:>l 15 vfl^l 300 nm<U 3°1 

«>*^*hjt. 3* 60 250 nm^i}. 

*r«H4 6 

((nx-t-ny)/2 - nz) Xd 

<^7}°\)*\ nx, nyfe »lt^|s ^f-^ vflofl^ «| x y ijJ-^S) *H*<>1 jL, nz-Sr ^1 fMMM 3 

d-b *#Sl ^1 (nm)°lth 

a*, ^ vfl ijj-^oj al^-iflol^ St R 0 ^r *J-7l ^0.3. 
Ro^Cnx-ny) Xd 

^7H)Ai, d ^ ^1 (nm)<>l^. 

^ofl 5U°H Ro^ 10 300 nm<9 JU^b «}*eW}oI, 40 150 nm°J ?M 3* «MM*M. 

41 vflx] 95 nm°J a>^*>cf. att, R D /R t 2] St£ 0.8 tfl*l 4.0 °J 3°1 w>^3)S>JL, 0.8 vfl*) 3.0°1 J£i} 

4^«H, 0.8 1.47} D)^- «}^-a|*}i}. 

711^ eWH-tf St, R t , R C S] ^afl^T ^^Tfl KOBRA-21 ADH (.£>) 7)]* 7l7)(^) *Ha)«- A> 
-g-^H 23 r, 55% RHSl ^SM^ s|-^-o] 590 n m°f| <U°H 3*}$. S^t" ^-§" nx, ny, nz# ^ 



^ ^ -5MJ # D fl7> A>-g-^ci-. o>^^7> ^-^Sj-l-^l ^^<Hlfe %ms.Ai <g7)^ ^#01 A>^.^^. ^<g^ o_ 

S. 7H V "a«^^l IMS ^ofl^lfe •H-S.^.ihl- *Mll!7l ^ « ^31:2.^71 ofl cfl-g-wj-fe- -R-71a> (^^e^ n^sj^Aj.) 

^^r-t (oM|H4> HS-Bl^Ai: ^-^*)-|- S^-S}-^ -B-71AJ. Aj^.o.a_ ofl^Bfl a^*!-^ ^f- 

£i± ^tt^. ^fl^si-^i)- Ha^i^ai-^i*) -M--^^ 011^^1=71- ^7} 

^^ttcf. ^ -g-nfl^ A>-g-^ |f£ii 100 tflsl-^ 100 i-fl^l 1000 ^^<?1 ^J«>1 hV^^jI, 

200 ^) 600 ^^^1 B>^-3)*>^. -tt^ ^15.%=^ -SSSJi-i 100 cfl*M 0.1 t-M 20 

^^7> n>#^*hjl, 0.4 Ml^l 10 ^^=^7> d^r »>^3)*}^. 



^r£fe 10 tfl^] 120 V7} «>*a}<hjL. 20 vfl^l 80 "C7> H>^-3)s]-iq.. s^r, d >^^l ^-^Sj-^ll) ^ 
-Hl^Efla^ ii^S^Df ^-§-«- =r£ 58^. Stb, e>^fl- »fr8-ol i-H ^A«>fl 4^ 7>^ ^-Sfl 

H, Afl^, ^IS^S.^ -SM-S^Sl <Hl^Blls (Iflii »Mfll 0 lS «S3qiifl<>l H)» =r 5^4. 
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«^ 3 I£fe 451 ^7lS.Ai^, eJ-8- 1-^ »S3lJL^7l ( ^^711- * ^ 5tl4. SK* 7)3)2} # 

^Isaj- o}A^ f tfleel-giHs.^^ 1,3 a)#s.«1^, 2,2,2 - ^e)l"^S.<Hl^, 2,2,3,3-^1-1- 
1 ,3 -^l-f-JS-S. -2 ^-fr^r 

?W «>^*>JL, 3*11 -fi-71 -&*1H1 cfl*M 5 »-fl3 30 ^%$) <»Hl€-# *>^1S^1: t>\)^ ^-§-*>^ ^£ 

^oflA) ^^aj^s. <§4i^ -g-ofll- i^-*>3 3*11 ^-71 -g-pfl^^] cfl.*}^ -giTil -g- D fl7> ^^S. 

10 % ol*}, a>%3)5>7flfe 5 % ol*h s.^1 3^ %°) 7>^8- «>%3)s>cl-. 



3-§-3-b 3^ <>11iEll= £=<H1^, ^-71 -B-71 -§-pfl fq°fl ^%=o.S. 1 Ml*l 30 %S1 ^ -Q7> 

^ 1 Vfl^l 421 ^#1- «-B-Al7l^ ^}Ol B>^S>tl.. Ol^ 0_S. ££f -B-^-§- ^1^1*|H1 ^-^tb ^, -g-^7> Al3,V 

*>JL, tl-21 ^ (£H^-)^1 ^S)-*><H -8-^-§- 33^ilS.-¥-^ ^ v e1*>fe -SEISMS, St!: 

A ^7l -B-71 -g-nflofl cfl«: ^I^vaj- ^l-s.^ oH^Bflssl -g-«fll- *3*Kr ^ Si^. iBi -@7>^ l tfl^l 4^1 

£=£) <?V^^ol <^JLS}I1, Wl^S «)J2.2j ^^jn «^J:*>J7 s.A^ol ^ -.o^^bI °M#ol H>^-3)«>c)-. 



£H°1 H^^- ^s-S^ ^^S. 10 vfl^l 40 %7> a>^-3)«>jl, £H 10 tfl*l 50 Pa • sec^l <§^)S. a^*> 

o]^s\. go] §>o^ EEb o^tiS ^4*>^-, ^ffl.M)*}<q IHS c)-g- ^oll a.^3t)-. 

^oflfe 7>^1, nfle*i 7>213 ^ ^Ml. ^ «S ^f-# ^7>^- ^£ 

^^Ai A>-g-3:}^ <sH)^7l ^ S.S.Sli'd *m7l«- ^ ^1^ i^)2fe ZL 7>*fl7> 7}i^lS.AiSl 

141 ^«*>7l nfl^-ofl 7>ih^]l- ^7} ^>£, £^ $1=3-51 37l-^s.£ Si 3 3, =L 

^2) ^^^.S. 7}±^ ^7>^ ^c)-. s.^ > ^soj m^j-i- %^>-Al^ ^-3^3. "a-^H^^^r^^els^ol 
S^-, °J^> <HliBH= ^ 7> = 4^3- <H)^^1= 1- ^ ^c)-. 



<a-2]S*^<a-^#eliiL5l]ole sg.A^, s.^ Dfl^H^-^Dii^^elaellfm, ofl^a^.^o 1 i^^.elsellolE ; 
Hl-^HS-^l-Blssll^e, ^-^Sl-^^-^^elSBiioiE^ ^-^Hl:^^^^3lS3llolS, nimHl-^«>im#5lSBllom, 
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olAV ^l^^a^-S.^^, «fl«- 1-^ Selsil^i^siHs, s^3.5)]^ £: ^i0olE f a3|*3c]211>d^Bll 0 lS, Sfl^^sll^ 

ffa^-a^ iiEfl^lr, ^1* 1"^ HlHV ofl^Efle^-, a] sax], ofl^tfl s^. ^-o} ^H, 
S!K>- ofl^^afl-S.^^, tHMH<g;5lHH, tHlU^iNHS. ^^^^Hl^^^-ell^M, 

A)E HA]- ^^^5 3^-1^, OfH- S.Tg A] E SA> oHI^Ee)^ ^ A|E HA> O^lEjIoH ^ A] E S A}. «M|f|£Bl 



^«,ZL 21 #511^ elAl^-A> nflTgo}.^ A-flH^A]. t^Jfig, Sel^Hl^ f-g- t&sl ^-^Hr 3°1 ^HK 1 *} 
q-. 7};Mfe ^s. oil tq-E}- 2=? ol W t£ il^ii litl^l A}-g-sHr °J^> <H1^1«t)121 7> 

*HJ- Bl-irol 50 % ol*>oj ^o] ofl^Efla ^-§-2) 7>^ <a_?_?M ^^°1 -f*r*}7| 

ofl y^g-.*)*}.!}. ojaj. ofl^^E^lSl 7>4i^l a}£ ^ol cj^. «>^-aj«>^, n^-Aj- ofl^a^ ^ #ell-t> ofl^Ell 

STll 7>4l^ A}-g-S}.^ ^ Ol S-S] y^z) 

ZZ. ^<HH-E Dfl^a^-«|ipfl^#elS5flolE, o 1 }^a^^o 1 )^^.e| 2 ^ 0 'lE j ^e.^i#^HS ; S#elaeiloiE i -^-^a^- 
^133-21 S^HS, ^-lHH^-l#elS5llolS7> a^ajsl-ii, s-*l e^ = ttoll^te)2511ol S7> w>^a}*l-7ll a> 
oil- <a-^^EH<a-^#e]25llolES. 2 ^ ojAj. ^^-*H *>-§-^ r£ $J4. 

oHt ^-al^S. *}-§-«}fe 71-i^Sl ^il-Si^ ofl^EflacHl cfl*H ^^=- 0 - a - 1 ^*1 30 %7> y>^5>al, 4 
vfl*l 13 %7> «l-^-ai*>^. 

°Htb ^*^r -if-S-^-i <H1^EH= -g-^ *H^aH1 Iflii ofl^Ell=i4 -g-^154- ^ 3)7}^; ^£ -g-^ *Q2: 

^Oli+^^ofl ^7>«-^£ y^. 

«-§-2} %^#-|- 7flAi§ a-ajoHA^ <* a.7> %7}&t±. ^-Aj-o^ xl^l^HlAl SLo\x}^ yJ-Sj- tfo] 

=r Sife 3°1 al-^ 1 *}^. ^ ^l^l^lSil- 121 &1- 0 1H ^o]^ ^^.s. *W ^7l nH^ofl fl-^f^fr 

2}* =r£ 5fl^. €#S.J2.^i ofl^fleofl cfltb al^-S. 1 vfl^l 100 ppm^l B>^3ie|-JL ( 2 ^) 50 ppm^l 

^Sf-ofl nlil^^ol ^o_^ €«"7le) l-s-^^r Ojo.^ #l^ol t^xlfe ^^7> $Xc\. o) ^-f, ^. ^ofl ^s.ofl 
ol^fl-di, olAj-^Ellt. ^ fl-it n^Sl- fl-tt a*, fl-^r °J-^- D lw, fl-^t °>^-t)l^, f"^ -¥"71 ^1^7} 

q- 7>5l JL*7> f-Sl D fl ^-^.aI «>%3) 5-1-4. 



SEth olAVst-fl-ii). -B-711-oll SlSfl ^el5l^ o;^ ^jo] ^tg £ s. ^^A^j ^ ojyl nfl^- 

ti>^-zi*>4. ^eis. a>^-^it!- -a-711-s.Ai^ «a-as*. "a-^-^i^^, -a^. ^ » ^ si^. «i^ 
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SI 3* 5 vfl^l 50 nm°ljl. JSL^ «>^-2}*>7fl^ 7 14 imAI^. ^l^t!: °l^*Kr ^# ^°M*r ¥^ ^ 

2)l3-*\ ^SM, X^ofl 0.01 >-fl*) 1.0 ^ ^.^^ -^a]?)^. «>^-3l«>cf. °l^^>S.^fe <H1 

^S-Qi^) ^12:51 AEROSIL 200, 300, R972, R974, R202, R812, 0X50, TT600 ^Sr ^ *r "V^^WI 
AEROSIL R972, R974, R202, R812 1" t Sl^. 



°1 °] aflsv^. ^.^^^7]. o.6 % ^t^-d># 7^7} 0.5 ^1*>7> «fl^-*}fe %o] aV^^ch 

o}^ ^3 ±3. *}£■ 3fe nflS^l ^ %*$°-3, alHKt ofl^Blla<Hl tflS}<^ 0.005 vfl^l 0.3 %7> 

t}. ^-71 2* <WJ 5U*}. 

°1^2) >§f-3..2.^ ofl^s ^s. zj-o] 0' 90° A>ol<»luL. <£^3 °E.-b ^^JS-S. 



cfl^ A2] ^cfl 7 > Ail- °fl^3|= ^1^1^11^ ^°fl^i^ -f-^ ^t^l ^ 

^= 2]5L*>51, ^71 *«h o]« 0 v^ B»11 ^"Cfl^ ^^8^ #^#<*1 ^tfl7> E)^ ^> ^7] 



fl<>H. ^-^S A«l- ^-cfl^ 3}-1Mr Bfe Si 1 ^. 

^71 B^cJI^ ^lr* fl-fr^fe ^ v °]^°] 2^r<L3- <>l-f-<H^fe ^-f. -*7l 2#S] ^cfl^ S)-^lr^ 

h]-^^ ^^7} ^ ^ tn^= ^s=i<h sa^ ^^m. ^ 

7H>H. -^a^ *BH) sit!- ^-^ &*%7} »fe 90° 7>^ ^£ 

^^^^.S.^ 80° xfl^l 100° 7} v}^z\t}jL, 85° vfl^l 95° 7} C-j^- h>^^- ^^o]^, 90 ' 7> 7H V «>%^ 1 *l- c 1-. 
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st!-, 4 <m $44 4:2.44 sa^fe 44 444 7}*m 44 44 au44 5ii-b 44 44314, se 

4 444 £434 $i4£r 44 444 444 314 3gsg^ ^ q-E^yflcf. 4444. cj)4 ^«S4-cHr 3£ 44 

5] 44 44^44 ±io- ©in ©la. 44444^ ±3- «h, 44 44444^ ±r ©H©i4. 

m, f^^s. ©14421 itiii 4^313. 44 44314 ^4«©1 447> slfe ^ (444 4^)4 44 3.4 

4 -§-4 44 £*t|-*lth %*v o]^^ §^^.o} a)cfl 7 > 4fe ^ol aVH^l 44 3.4 444 314 $44fe- 44 44 
4. 

^. 4-44 4^4^ 44^9 4444 4* i-^ %^-2j o.s. 421 ©j^-g a -34^ 4444 444^ *H4 ^4-i-©i 4 

cfl7> 4£r 44 444 34, ©1 444 % 4 3.4 4444 o}^ ^o) 0' 3)4 go' 44 A><:»1S] ©J34 44 44 
4 &4. ©1 44 5° 314 80° 4 44 a>^-a}*>3l, 20° ©14 50° 447> 4^- b>^-3) 

£4, ©1 44 444 44 44 43)3-4fe, 44 4£ H4 3144 444 is <£444 4i€ 444 

©1*4 444 44 45L 5tf4. 443.4EI 444 44, €*©| 44 «|3^e|]^ 3.7fl 444 ¥^7l ^4 

44. 

a gflxg- ^ (Bj-cfl^ aj-^-g-^ ^g-g. E^-a^oDA]^ ^gf.^ ajcfl^ll- q-i=Hfl£r >g-%i=)4 ^-tj- 4444 

©l^Rr 44 44 3.4 443 (A 4)44 4«-^r4 (B 4)4 444 44 %4 JiL4 ^-§-4 ¥^1 444 44 



4444 1-44 44^8 44*4 4 A 3 444, 44* 4^r 444-0. ©1*114 4 Si i^. l-^ ^-cfl^ ^^9 

^ ^rHAl ^^S. fHJsl^r «>M^. €-7>Sl ^^7> ^ ^ 

^°fl^ H 7>e^^ ^£ 5flcK 5E*V, ^ ji-S- ^#^4 ©1-f-fe 4°1 ^7> £^ ^t!r4fe 3*. *N^- 4 #©1 

44 % 3*11 34 4^1 S^r ^J* si^ls-H, °1 4££1 ^7> 4ife 44 Ji4 44^] ^ cfl^ 
<H <a42)-^S- ^44 t£, £fe 44^ -5- ^44 4£ Si4. °la!4 44 3-4 44^ ^ ^^=ofl cfl4 «fl4 
» °14, 4°1« elH Hfl^l4a 4€-4. ©1 ^4, 444 44 4©1 3*l|3.4fe 444 4^1 47fl 51^14, 44 

$\ ^ ojj^ 4 4^)121 1£4* ^214^ 44 71-^44. 



°134 4cfl^ 4444 444^ 44 ©1444, =l 4 4^|S4^1 ^144(Slffl#)4 44 3.4 4421 ^^4 - 

i44rr 4 vflofl^ nfl ^^-%3f oi^5] ^4447> ^i7> »s-*4 44 3.4 444©1 ©14^ 4^3.^ 

^S14 4$a4. 

©1 421 44*3. ©14©1^1^ ^^8421 2}^)- o° ^4 80° ^©la, 44^14>flfe 5° 

©14 80° °m©H, cl 4 44^)4^1^20° ©14 50° ©14©14. ^ 44^4>fl^ 10° ©14 60° ©14, ^4 44^ 
4*1^25° ©14 45° ©14©14. 



£t, 4 4^2] S4b 44*14 ^^42] ^ ^tfloi ^-f, ^ 44*)H1 °14^ 44# 

4444 «H44^3^ ^4 4£ Sa4. ©1 ^4*fl4 °il4 44 ^4 ©!4€ 44°11 44^1^3. ©14^21 ^^§^ 44 
*4 Eitim 41i44 4 5U4. ©1 ^4 ©14^21 ^^§^ 4444 444 ^44 447>43 #44°1 33)471- 

442) 4°1 44 3.4 44^4 ©14^ 44 0° 3)4 90° 44 4©121 ^^tt 4^3 4 4 Si 4 «4 ©>M4, , 
«i)4 4£-^^l 3)°114 ^4^1 Sfe 4?))^) ©-3 ^44©1 4i€ 4^^ 4^.4 ^1^5 ufl ^ 4)^. 



¥ 4^^1 44 °J)^^ 44#°fl 3)44 4^44. 

4444 «D44 ^144^3.^ ©144 44 ©1444 4^444 ^1«1)4 44444 444 4 Si4. ©14, 4 
4^ »il «tb 44*<H1 3)44 4^144 4^44. 
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s^-cfl^ <a>^ *th-g-°l «>^*>7il ^>-§-€^. 

& nx, ny, nz ^ 27fl^H ZL 27fl2} ^-f^ U-^ 1 Tfl ^2} ^ 3* 

u|-^tfl^, o]^^. 5J-±rt}±r -S^r ^ ^* & nx, ny, nz S^7> tj-S. ^ q-^iflfe 

€■ ^tb ^21 n^*§ n^*) cfl*fl^^ -fr^-k e >}^°] t£ -§- 

°J %n a.-* €1-51 ^1 *^=6.S ^ 3>M-# *lH$>7l i^xr ^ 0.3. 

Jf-E| «g=21 -fr^-l: <>llH§o] w>^-a]^l^, *}*fl7> uflW -a*l ^-ofl 3*f) -S-Sl ^-^^r ^£ ^ 

^cfl^ 434 -fi-^-i- (4 ^n^-^^n ufl%t^ Aj-Eflo^ o.^^. ( £ //)4 -g- 

^^2)- ^^*>7fl ufl^ ^-EflSl -f}-^ ( £ at *H, J £(=£//- e ±*0)SL3- SAl^c}-. -B-^ 

(^/ £)-a- *A> *2l-*>fe ^l^^l ^>51 ^r^fe 4 e =n// 2 -nl 2 (o^H 

Ai. z/n=n//-nl=ne-no; ne^ no^ n//* ^ «fl* 7]Sr^Z\ 

cfltb mfe «fl^ «£|^ofl »9-«o.a 7]£0]Z\ cfl«b 

* ^^-^ ^ V #S1 ^ (^-^11^ ±3.$=, ol*^)^: ^"fl^r * 

^> ff^sli, si-^-i-si ^-f 37ii M-Y'H ^^flS ^l^l af filial 

cfl*H ^*^> ^«>^ 

7l7.fl^ p)1^7) (p|±^! ifcfl)*. ^1^8^* *>7l 4)4 ^ 4«W^, 

^#ofl>i^^ ^^Al?)^ ^-2^ ^7ltb 37^17} ^^7} slfe 3£ 6 >^^. 

olsf, <3=«| ^«HI« M-el-ifl^^-, <q*SL*^^5q.»feJl-. 
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CTH ia -^^COO--^^-C 



2 CsH„ 



3 ^^Q-OCH 

4 C^-^—^^-CN 



5 CsH,, 



6 , C S H„— ^^-CH 2 CH,— ^3~ CN 

' ^"-O-Q- 0 " 

F 

8 C*ii^VO^ CM 



3 CsH,,-^ >" C ^ 
=N 



10 C^-^-COO^^^-CN 



11 . C5H„-< W V-NCS 



12 



13 C s H„-< W W VSN 



14 ^Hy-^^—^^-CHjCHa-^^-CN 



16 CH30-^^-CN=N-^^— C 4 H, 

17 ° 7Ht9 '~^3 -coo ^^3^ cM 
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18 C 9 H 1t -< W ?-C 2 H 3 



19 CsH,,-^^— ^3~ OCaH5 

20 - C 5 H 1 V—^^--CHiCH 2 --^^-OC 2 H s 



21 C i M 11 -^y~WlO--^^-OC a H t 
23 CjH,,— ^^-CHC-^^-OCjH* 



24 C5H tl O-^ >— f ^-CxHa 



25 <^ H ii-^3~^(Z)^^3" caH5 



26 C^-nf W W V-c*. 



A 6 V 7lt!: ^-*H SH ^ 3j-*fr No.22, 1994, ^B]), 42, 44^°fl <KI» #J1 

t *^ v 3 ^*>^ ^ «r^*Mi a>^^ ^ sa^. . 

^l^S) 6fl^ ^-^^ ^o^s^lfe, =x£ o_ 7 j ^ ^ f ^149^. ^)5J: (1991)^1 124^^1 143^<H| 7l*fl 

* S*ti*. D. W. Bruce ^3 H^f- [AN EU - SPONSORED 1 OXFORD WORKSHOP ON BIAXIAL NEMATICS 1 
(St Benet's Hall, University of Oxford 20-22 December, 1996), p 157-293], S. CHANDRASEKHAR ^3 
^n 2 - JiLIl [A Thermotropic Biaxial Nematic Liquid Crystal; Mol. Cryst. Liq. Cryst., 1988, Vol. 165, pp. 12 
3-130], D.Demus, J.Goodby ^3 *H [Handbook of Liquid Crystals Vol. 2B: Low Molecular Weight Liquid 
Crystals 11, pp 933-943: WILEY - VCH^r 71*1)^ *V§-* -r SX^. 



«■ ^ofl jl«-*H nflsfi^ HQr£ Sfe #3 JL-fr at* ?Hr ^J^l n r %*l^*h 

3£ " LIQUID CRYSTALS, 1989, Vol. 5, NO. 1, pp. 159 - 170 M <H| 7]^sH fli=r. 

^£S^ (thermotropic) 4 5}o]^.e^^ (lyotropic) 11£ «-fr^ *r Sti^.' 
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2^ #e1^^-^>, #Bl^E)H, #3la^ShC *Bl*H«€«>m. Itlii ^1 WV^WH}. 

^ 5a°Hfe cfl^i<H) #*i a* a*-*** *r °1 

7)4 v] 2= 3.71, «S« ^7l» *We* *| 31 #^3 #?\] « ^£ 5fl^. 

^ofl IfSli ofl^a ^-§- ^ 1^1 *5H*1 *>43fe »7l nfl^ 

A}S^ ^^S.^fe' 370 nm ^1«>S1 A>S]Ai -f^r*>JL, *A]6| ^ aA] Aj 

9 ^ ^.a^-E) 400 nm 7}*)% *^7> 7>^-2j 2j£ ^O] ti>%3}3>7fl t)-. ^Z], ^ 370 nm^A^ 

^■3h*ol 10 % ^A7> *>s]Aj ^^151 $7>«*£ -if-S-JL^ ofl^Elleofl nfl*H ^f*S 0.5 

ifl^l 5 %7> n>^*hjl. 0.6 Cfl*l 2.0 %7> itq- u>%3]*l-u|-. 

ojeltt ^zn±s. *>-8-3fe 7}s}Ai ^^1^ 7>ai% <$q<n Si^ ^o] H>%a)«M, fliEj)*}!^ S^-i-, 

^Sltb °fl3.A^ 2 -(2- -SlJE-^-Al -5. -pfl^^^)^|2:Eel<»>*, 2-(2- -*1H^-Al -3 ',5- - ^ -tert-^^I^HlaS 
e|6>#, 2-(2- -*1H^-A) .3. - tert-^-^-5' - "f| H Sfl ^) "ffl^S-Sl 2,4 -^1*1 B.^] tesfl ^, 2 - *1 JE-^-Al _ 4 _ nj| 

^■Al^^ic., 2-*lH^-Al_ 4 _ n _^.^-Al^!)2iSll^ i 4_£cfl^Al ^-^l^^-AlBlss))^, 2,2',4,4' -^e^sI^a) 
2,2- -cl*lH^-Al_4,4. -tq^s-Al^sii^, #e)^Aj- ^ej^A> pfl^ s. ^ o^q.. 

& Si«>1>Hfe °lt A>SlAi ^^1 ^ 1^ OlAj-i- AH-*>fe »>SM*M. 2^ «>l^si ^>2lAi ^^l» 

A>SlAi *^«| ^7> 0 i«^l4 «H^^#S.^olH, Cl^-*^-§-3 ^71 -g-Pfloll A>SlAi ^^11- -g-sflSl-Jl M-Ai 

£ = ^7>t>7ll4, 33 ££ ^7>«" a^". -¥"71 -fi-71 -g-SflElXl ^ -fr 

71 -g-^lSl- |f£lA ofl^Efla ^ofl a> £ ^ A>-g-*>^ ^-AVAl^lJl q-A-1 ^7>tb^. 

^oflAiSl A>£)Ai ^^1S1 A>-g-^ ^fsii ofl^^eol) cflth ^%=^S 0.1 ifl*l 2.5 %, *>711 ^ 0.5 ^ 

^1 2.0 %.-3ltl-«>*al«Hfe 0.8 Ml*l 2,0%«m. ^Ai .a>^-^=q] 2 .5 %!L^ f-^.^Pl i+^l-fe-. . . 

.^^l sa<H 4%3*W 

&3t. ^#21 Vfl^-g. ^Aj-Al^ S^oflAi^ <y*)l#°ll 5im^l Sl-^-l-Ol H>^*|-70 A>-§-£)^, S[^^^ 

£ €f£lA oll^EllS'Hl nfl*}^ Hl*S 1 ppm ifl*l 1.0 %7> «>^-a?*>ul, 10 Ml^l 1000 PP m«l w^al 
A. 

St!", ZL p>ZLt1l^ ^Sl ^21 191^^1* ^7>m ^£ Sflt^. 

Aj-7ltb -5 21<H1 ^7>S. ^Hl, \J-«^. nlJl^^l al^*>7fl ^7\% ^4. 

Stb, ^ofl -il-S^^ ^^Efls ^# *l*131^r A>©H Bfl^E)7l nfl^-ofl ^Aj-tb ^ A 3 A l7lfe 

°1H^ € 0 J 0 1 Jfltj-. oieltb ^°flAi ol€- ti > 0 H V<:> 1 *^|7> €4. 

^^l Si 0 !^, a.S.ii-l# °iA]sl^. #)^ol^ ; 2 ^ 3m Aj-Efls. «>J1, n a> 

«H ^fSli ofl^a ^#^r ^o) «-^5lfe «>1^« HSi^f Aj-EfloflA^ ova)^ ^ofl 

Ai ?1^ J?-*^- *^7ll ^#5171 nfl^ofl ^7,1 a. 3 7l^ 7fl^»- Ajt* ^ Si^. 
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?1^£) 7fl^S.^^- ^aj 250 mm 2 ^ 3SiMf -#3HH <iH=)fe 3.7} 5 Ml*l 50^3 2007)1 e>l§}, 5 

0 tm o)^2] $\%o] 07))-?! -3W «>^*>4. cl* «>^*Hfe 5 Ml*] 50 xan^ *| ^ <=>1 1007)1 °l*W£h ^t!: 3^ 
<>1 3^ ^-*) S^Hl ^cfltV «j-<g«-i- *1?H3-. 

°ii -b-°j ^m^°fl «fl*H -a T s* t K 



(1) -g-«fl €tii± «fli«l|3. ^«<i cflsfl ^-g-ofl* ^S. i^Kr -ft-7l -§-«lH -g-sfl 7>n> ^ofXj -#7l 

2*^^ -g-«M?l JL. ^fSii -g-«J| = ^WHr -§-Sfl»fl^ ^ 0 «HH ^*Rr ^-§- 

nfl *) B)^ o)SHH «J-»g ( ^-g-nflS] ol-^oflAi 7>tf*M * , fl. JM.G. Cowie 3* Makromo 

1. chem. 143^, 105^ (1971)°)! SX?., 5Ett ^"7)1^ 9-955445: ^ 9-955573: ^Ji<Hl 7l^£l<>| 

2)-5>Jl, t^A]^ c)-^- ^^§ofl ji^t*. 



(2) -B-<S £ = « 7}^ ^ 7H 3g=-f- ^sfl 7><y- cfolofl ^^j-n, 3*l°fl 5tf°H Jf t!:*i ^~ 
1* =4? >gS. 33 H^S] -B-^-g- Alxl*)l (ols>, ?_V^| ^Al^le}ji£ -tfofl 7 }<£ tH3.-«M3 £ = » 
<asRr ^^olcf. -fr^-g- *l*l*ll a^^r n #2} -fi-<3 ^ o.^^ .EH^M" fel] 0 l5£ 

n ^Ml* 2^*Hr ^-e) l-eflolH'g. ^3)«*>^ *S 2^*>^ elal^ 1- seH) Sit!: Si^l 1 ?]:, ^i 1 ^ 

7) c)-o) ^ x q-o) ^-o) oj^cfl, 5.^ n}&2\*}7\) A>-g-^c)-. ^5.1- ^71 7}# t\.o)^ ^<a-g- Al^lSll 



(3) -§-°ll ^ ^ ^1*1^1 A oHl £ = « -B-^tt ^5) ^ol^jl ^i-)^. «-<a^. 7>1 

*H -§- D fll- ■S-'fl* ^^17171 ^SflA)^ ^^oflA-l H>^"# a. S .0 > lA]?lfe Al^^l 

ol^o|^ ^j^ofl o^gfl 3<lAl7l^ iJJ-ifl, ^-A}*!^ ^g)) S2)^A^ #<!*Kr ^ SJ^RK ol^ ^^1 ^1 3 

(4) ^-e) ^VoflAl -g-p))7l- ^* m\ fl^H-M ^5l*>fe ^€ H£r ^ f^AS Jiifl 
^c^. ^*Hr Al^oflA^ ^S] ^ -§- D fl^= (^>7l ^)ol ^1^)7)1 2^ ^e]5l7l <H^7lul-, S>cflS. ^^1^11 ^,HlAi ^ 
-g-*l ^2Al7lH 14 Ai 3E^<H| 133 °a^-7> ^-3l=]7l£ tb^f. 

fl- -§- D fl7> S*>£ ^-el* ^ =S -fr'S'S ^fl^^)*! sa^. 



$ =gSJ-i5Rr a ^ 511^. SE*. Si ^7>*>fe $X^. *\*\$ ^°fl>H ^^1^ 3"* 7 <W1 * 
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(5) 32 ^ZL^ZL^^S. Hfl^lt!: ^1* aflS *2)-a]^ ^*>^ 32 ^(S^f) #^3- 132} °J=# 

o] <a^2j^^^-, «>^- cfl-fcH dI-oIhs. 7><g*Rr M-f- 32^r ^€ ^ 

^-§- ^^1?17) -S^. S^-Hl 2]tb 32# 3-?f- -§- D l|7} 8 ^E°1H *8*Rr «>^*>^. 3*H«- *«fl 

*] f-tf 32 40 «-fl*l 250 "CoIjI, 70 41*1 180 X27\ S|-ch a>^-*>^ -§- D lHl 32 32 
$ 32 A) 30] t}2i*|, A>-g- -g-PflSI 2.*°fl 4^ 32; 23* a)^*WI *i@>«- ^ 



-8-S-8- *W*«<**1 ej-eltt *3 ^-Hl^fe, -§-"11 2]sfl ^£ ^ ^^3. ^s>^ ji tfth ^ 

*>7l nfl^-ofl B >^-a)*>tf. o]sl^ ofls. s.^ s. 7fl4l 62-46625J- 7flAls)<^ ^-o] 32 

3*11 E-fe <a^- *^8°fM ^ ffii ^2} ^ -fr^l^^ 32^]?lb U"^ 



(6) €#1 ^^8: 192} 3^f- 3l*2.S. 2 % °l*J-7} E| J1 14 a) ^f-o^SAi ^#)*Kr 9^°]^. Shfl- -g^ll^-lr 0. 

3(torque)<S, ^ ^1^1^ M)^- -§-3|<>l #3 2^ ^1 <=>11"* 

-g-^B ^ -ft"?! 2)^1^ 32.^12] ^^^1 ^<>|Ai, 32 4151 *^|7ll- 5-71S. « ^S. $X^, 

^± 7}±^ ^ 7>^ ^f-Sl 7>^i *^7H^1 =r£ ^, 32 *^7l #2] -g-nflSl ^ tt^l^ 

ny> nz^l ^7^11- uj-Ej-^) ^^^^t^t^r 5i^l^r. 7}^- SLiq-^^S. ^ «>M"5.^ ^ 



g- iL^}- ^f-oflA^ a ^l2Alofl ^# #21 3^- 2^^S.^ 6^o] £ <gAjo} 

€1-3.^.^ "Hl^^l S.21 -B-Bl 3^1 01^21 ^r£oflAi ^A1*)-7)1 7}±Z\)°\]*\±: IL $.3*7} g<H^ <£AJ 

^8* **«>7fl ^^1 **>^ 3+7> 58^. ^'Hm =r ^fe 7>i^l7> ^^.tlrcfl, 7}± 

?\]3.*\Sr ^$^4- H>%^«>7)1 ^>-§-« ^ 58^ $4 ^3S>S^-. «^)^ 7>ih^^, 200 "C °1H 2} #7l«& 

o] 1330 Pa ol*>2] SJ-^I-oIji, pfl^ ^ 7}*)^, ^.A]ofl ^ fl«v £f . ^ aj^^ ^J©lc|-. jitj- H>^-a]§> 

Tfiir #71<U- 665 Pa *1*>, C-| ^ ti>^3}*>7fl^ 133 p a ol^o]^. ^s. s.^ ^ (JC] o] S) <Hl ^Bfl S.7> 

y>^-Zjs>c|-. zz. 2], Se|35ll^ (38.6 Pa, 200 °C), E5]fe)EAj. E5]a (2 . ofl^SJ^) (66.5 Pa, 200 t:) ^-S. 
«>%a)*l-7fl A>-g-^rl-. afe, <a€- ^-S^ 6-501040^<Hl 7l7fl5l<H Jlfe «-#|^ °l^s£ B>^-a)*>7il a>^-^ 
q-. zl 21 #5lofl^Ei)s, *>3.^ #el^HA> hi^-§- s^-^ ^^*v^ ^eloiol #51 ji-g-A} 

^= 7>^15. u>%a} *}->!] a>^ =^ S^cl-. o] Jg-f, 7>^^121 «-ft-3-£- €*S.-2-^ »1li«1|sofl cfl^ 0.1 ^} 30 
%7> B>^*|-jL, 0.5 Ml^l 15 ^^=%7> H>^-2]§>4. o]2l- ^1 7>4i^|l- ^>-8-«-o.S^ al^r^]A-l2l IfSli «H| 

#7fl ^12* ^ sa^-. 
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4 4^4 44 HfrS.-2.Ai "Hl^lS. €4 44*H 444-2.3. 44-^4 444fe 4^ -2.3.44 44°11 444 44 
44 4*114 444 43H14 44 ^44 fl4fe- 4^4 4444 4*3 ^ 444 ^ 514. 44, zi <gAi y 

<3)44 ^444. 

€■ 444 44 JSL4 44°11 44 €43.2.^ ofli^lS. 44 44*114 *fl2:°ll flo}*), €43-2.^ ofl^^a -g-Sfl 
44 444 44*H1 444 4, ol«HAi -fr44 4431344 444 H (€4)4 13 44 44 4 D U44 10 M)4 10 

o 44%4 si4 ^ 4^ 443 44°H4 i.o 4.o«n 444*? 4°i 44444. 
at!-. 44 4444 44 44^ 4 44. 

44 44 4 (4 4%) = { (M - N)/N} x 100 

444*1, M4 133 «]oj 4^444 4^, N4 M4 110 tofl^H 344 4^4^-g- nfls] 4444. 

13 *3 44 4444 4447fl 42.4 44 3l44 44 444, £4 4444 4 0.4 444 4444 54*H4jI. 
QSH 444 4^4^ 447> $14. 4 §4 44 4443 44 4444 444" 10 44% tfl4 50 44%, 4*1 20 
44% 40 44%7> 7>4 44444. ath 44 444 ^lM-^lTfl 4.2.4 444 4444 44 *4jl. 4444 
3.4 444 ^4*n4.444 4^4fe 447> $14. 44 443 44 4444 44*r 1.04 44 3.543 4444. 

4 444 44 -fll-S.iZ.il 4^3)34 A>-g-*>o^ -g.^ 3}£ 444 <*43 44 4444 h}-^ jn.444 7 >. 

"S44 44^ 444 7}^44, ^a^. 444 444 ^44 44 #44 44"4 44444. 344, 43 4£7> 4 
4*1 Til 4^4 7}±*]7} £|444 nfl^ofl 44 (15 V) ifl^l 160 t Ol§>^ ^^7> 4^-3)44. 



£tb. A]S 2j5L4fe 2^ *fll ^^1^ ^#21 nx. ny. nz# ^ SI »S$H1 ^7l ^Sfl -fi-S^ ^> 

■^<>14. ofll-*^ '9-*^.a ^-f. ^ ^r^°l *14*1t11 3^ NzSl a°l 44*1»1 71*1*1 €4. °1 

Ai #^«ofl *£7l ^71^- ^7} Sa4. Ol^j^- ^El^^- A>-|-t!- ^ofl Ji^^|fa^| f 3. ffO S ^Al^-O.S.M) IgS. 

^•y-^-ofl ^^ol ^42.. 3^21<H Si 71 m^-ofl ^|7l^ <>l€-4 £_<Q ^-*o14jL l-2l-¥-fe 



£4, 4S. 2)^4tt 2^ 4^=-°-S «-a«-o.S4*| ^!«>1^^ Jg#3 4 ^^-.^-iAl^ ^ 514. 4fsii <>1] . 

itli ^# 44^121 4 ¥^1 ^^l *14*1t11 3^ ^-**>s? ^401 ^7H, 44 ^#^.5.^ a>-§-58^- nfl av^ 
^-2] §-^l7> ^344 -il-S-JLi ^THIS. ^4 44*151 4 ^1 4^4 ±3 %, £t> ±1 %5l 4fe ^°1 4 

^44. z>^- ^-ajofl ^^A^ ^s. 2jis}fe 24 440.S. ^aj«>^ 4^01 43:44 *\s. 4s.4fe- 24 44 
si <Sai «H44 44 0.8 ^4 4.041, 0.4 M)4 1.2m ^1 ^fla 4^ ^°1 44444. 



^4 344^ 4^°fl^ 4t*l ^144 S4. ^14 *4, 447^ fi 444(^a^)» t2, 3 4°H14 4 444 
« 0 144°1 4 4% 1 =£.S. ^44fe 4*3, 193 4 #4 #^<:»14 4 0.3. 4^^14 43 444 4^ WIS 

^ ^ 4 440.3. 444^ 4^. 4471-4S. ^ 44AS 4 ^413. 444fe 44 £fe 4^ *4a 4 
3§ 4 440.S. 444^ 4^ 44 4 4 514. 4* °143 4^4 ^44^ 444 4£ 514. 5E4, ^l€-4 €3^3 
44, 4^ H44« 4^1 o.S #^ 444 4444 nflii44 444 ^4 4 51-2-4, 44 43 3^4 4^44 4 
514 «fl«-o11 44444. 



ol44 44 44 444 444 34 444 444 44 4*114-2.3. 2 44% 44, 444 0.4 44% 444 34 
44 4^4 4314 ^#4 44 4 514 «fl^r°fl 44444. 
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^. a>-§.e)^ an^^a- ^.s. ^ ^ 3°i «>^*>^-. bh^#^ n 

-f 7 r si^. 

«1)**2l «>^2!t!- <*s*lfe- -B-71 S^l (w>^*>7fl^ ^-*)1)2) e}«8 ^ei^ ^, -^71 ^KHMtj) 

?! o>o) aS □L^-a. (groove)* ^fe %, 5t® w -B.Z)5L^, ^lEHl^^'y-S/H-^sMH ^ "llH ' 

1-21 ^fH • (LB 21*11 ^^sl^ ^a}^, £ ^ ^ s&tt -¥-<*H 2l=fl «fl^l?l *1 * 



BflW ^^-§" -fM 3}-f-l-S^^-, ^11- 1^ 1-21 ofl^ nfl ^a^eflole, ^3^Af /n )lBl-3^^ ^E] €/^5flol 

n|H #e|al^<a-#, l-el(N-°i)^* d >a^^M^), ^El^/nl^l-f-^ £^*H1, #3.3.#£3}--I-eM11i3!, 

^^HlH^l- ^f^ v *f|, Tmi^HM-ltlS.^i, i-eHU^l, 1-51 = 3.^^1 ^ l-el^i-flom 1-21 ^ 

7)1^*11 ^21 SB)"!! 1 ^ fl**. ^"*l|2l *}3.*\lr Sel^El^}, lS.^21 1^ 

^ar€. * <&«7) (ithh €*r*r 6 °1^<>1 a}^*]^)! 5fe £S ^ l^miMl * <r 3X^. 



cl^J^ Hfl%l=# S^21 ^^^21- "^^^ ^#2] -a-^^Sl-^ 7j-t}- nfl^olEl-3. ^#€tr. <&^7l^ ^ 

^€^6^1^ 147> w>^-a]^>aL, ^ -S-. - (CH 3 )C(CN) - 5Efe - (C 2 H 5 )N-CS-S-1- ^Sfl l-el«l ^^#ofl 
^^o] Si^ -5J°1 w>^-^!^. A J-7l lelal^-y-^-^- ^ofl ^711 ^ 80 % <>1-*. 

200 ol^-o] a >^-2)§>cf. at!-. ^-71 ^MH °i^7ll- l-e)ul^°J:#^ ^-^^K^) ^3 MP103, MP20 
3, K1130 1-2] /"-m-g-l o)-§.^- ^ $it^. 



^■±3.*\ *}&^*}^. o]%£. 1-el^nlH^r (^11 1^, 7>^]ol(^) ^1^21 LQ/LX ^}^, ^ 7>7>^(^) ^ 

S2) se *ib^ !-)-§- ^^l^m^l sas>ui, ioo xflx) 300 r^i 0 .5 H*] i^*> ^ e^^^s.^ =^ 

*M: ^ ofl^-Al JTOf - 121 7}iE^21- ^M] ^-§-*>al, ^l&l^- ff^It sgSM ^J^S^ ^<H^1^ ^^l 



#71 a^»ii ^elfe- LCD 21 «n^§ «fl* ^sl ol^sii 5^ ^el ^l-S-^^r ^r, «fl^ 

# S^l ^oiq- 71-*!), £fe leH^la H ^>-g-*H ^-^S. -g-^ll^S.^ (e^D) 

ufl^lr ^>-§-«- =r Sicf. ^ ^7l7> ^-<att ^-B-l ^3^3. ^S.t! € 1-1 ^>-§-*H 

£Hr3 ^£ Bl'S^S.^ ^Al5l^ f clofl tq-g). 5)^1 2:^1 *W ^ Si^. 

S*V. -f-71 AH> ^2l-°l-2l ^ l^S^fe Si0 2 l tjll *H Ti0 2 . ZnOzl-21 ^ S£fe MgF 2 12l 1SH, 

5£t>- Au. Al 121 ^1 1 ^ 51 cf. ^ -a-31-1^ jl-8-^121 3°1^ ^ ^4 l^S.^ ^ oj o.^, 

A o V 7lS. tt^Sl^l -¥"71 A>^j- ^^-^ $*1 « A>-g-§M ^ Sl^. ^1(^1^1^1)1 ^ V *> 

Tiq-, ^1 €11 ol^l^ ^^aj^S. ^4^S.-«1 ¥-71 ^4^1 ^^% v =r Si^. 
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*7 r t- *^171jI, ol^^- a.^ Si^M *1*1 iL A o v ^# * 

%tofl cfls>c^ 4£f Sl^ 7 >*o.S<«| €-*r» ZL ^©.3. «n^l^ 5^. °1 

500 G ^l^ol 2°1 q$ S] jLft ^£7> ^ 500 G °l«r3 ^WHJE «fl^* *r 



SlU *^<>1|fe 4^ *§ A o v 2l n}A 3 f ol^-A]7l^Al eJ^SHf b)-a 3 e^lofl Slfb (K. Takatori et. al., " A Com 

plemetary 1 LCD with Wide- Viewig Agle Grayscale" , Japa Display' 92, pp 591), ^flS.^ 
°fl ^th w o Vl S (T. Kamada et. al., " Wide Viewig Agle Full- Color TFT LCDs" , Japa Display' 92, pp 886) : §- 
o] flq-. v}+=L e^tg^l sub ufl%^ *H £.i*Rr ¥3 ^ £^1^7} ^HH^. 

OlSlft 3^581* 0 -^3 711-71 Zj-JE HBl^S^)# lgSM?l Cfl^lo] 27B31 

z^- ^AJ-g- b» ( B fl^ ^o] ^«>7l nfl-g-ofl Al6>zl- 7fl^i^r ^ tH§€^. 



3^ ©is; si <^ *H u-^SAife- sio ^t-s; ^^-i- *i-**rfc ( oj^. s. 7fl;±: 56 -66826 

5. f-) SH iSeliziefls) ^-s] ^ ±3. wfl^afx^ofl ^*}^ ^§Hr iSe)^^ (U^- ^7fl£: 60-606 

245 ^), 71* ^s.si Y^^l s^l-e;^ ji£-*MB-i- Hfl^Ai?!^. lb^- «a 62 - 195622 J: 

^), ^l^r ^ Hli#*>7ll ^H>tt (oj^. s. 7fl 3§ 3.8301751 ^). ^^l* «1^1-S>7fl JL<*t<L3. *A>S> 

JL^r «a|^n ^IS^ Ca^g- ^-7fldb 63-966315.), <g^- S*M- Hl^#*>7fl ^}s>^ *>ol^ ^-7fli 
63-966305.), JL^-7> ^^<H1 sfl^n) j|6]^ ^ SA>s><H ^7l^<?l d)^^ ^Jo] (<g^ 

^-7)1^ 2-1962195. 1-), <£7}±s§ ^S^-i- ^7>^^S. ^>«r<^ "Hl«: %^*>fe ^7>^i (<a^- ^ 

^ 4-971305. 1-), £itb afl^ *^°11 41^ ^1 Jl*^» Bfl^l?]^ (^^- s- 7 flih 63-2138 

195.), °H afl^ 71^)1- ■a-^^.S.Ml Hfl^^- ^A>5>^ ^^H^ Ca-& ^-7fl3§ 6-434575. ^), Y. Toko 

Sit!" 711-^1* ^7>^S.-«1 S.^^H^l7l^ iffl<g «fl^^ (J. Appl. Fhys. A74(3), p 2071 (1993)), *Hl7>Sl- 
-§-°ll filft l-2loln]H^-# ^>S;%^S. #*8fl*Kr (^^8 S^-Jl ^lH^, P 232 (7] A} »15 2G604) (1 

994)), *l^Alfl-A}. ^>S1^AS. ^-©l^S}- «V-§-# *l-g-*>fe ^ §-«>l ^l^=l«H Sa^. 



€-^si %n 2.^ ^g#Sl Bfl§ ^e)7>^l ^^8#S1 H» 1-^, ^lxl^l ?7l^) oflM^H". 

£#*Hr ^^8^ S)-^"* ^ff-S; ^^-ofl ojgfl, °1*«> *>°1 «.el= HB** °l^-al, H ^g^> «Sj-*r7l 



1"^, ^l^l^l^Sl ^"71 Bl-cfl^ ^£ ^A>z]-^. H>S> *<>1 <&&Z\ ±3. €■ ^>-g-*>^ <WJ 

^# afe «n tB l- ^a* -S^iLS.*! BlU ^Hl <iW-JL3.*l ^ aJc;-. Stb, (^71^) 

SI «Jj^ ^2: ^Sl ^A>zl-^ <a#^ o.S ^- ^oflA-1 A}-gr*}±r ©ll-^ ^-§-«>^ ^ v 

1- (<^1, 7}±*H, ?fl^ ^;*|| gj ^ sa^. atb, ^^s; ifi^. 

^•71 ^ejofl si«)l 2^*^ ^ sa^. 



^7H 7l^M «11W #-HHje €■ ^ofl *H«.elH sfl^S ^^^7l7l «>^-aj 

«■ H|9*«.a>|fe f SI'S fl-fi- m**, slU #5l<Hl^a#«- fl-ft- uflW, elU #e;siN^l#4 0 l^ «■+ . 
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°1°H, IWI &® ^# jl^SJ-ofl cfl«B^ ^^t!:^. 

^> aj^^Sl 7>iiLl- ^afl ^7l$l- ^ tfft** «5L2^ ^ *lft7l. ^ *lft7] f-£l 

*1 *7] » 3 °1 §>7fl A>^-^Cf. 



^°11 *ft ^1-^ JL^31-«l-7l 3ft tfHiS.*], J2.-& ^-g- *l-§-«- =^ 51^. 

al^^r f*H S SS«^^ ^J°l «>^*>cf. <H|* l-'d, £ *ft £^ oL^> 3}- 

ftt~|- a-W" tft ^rS. 100 r ol§> :§-, ^ ^f-ofl H^S- -fi-*l*M 

31 tj-e S|-ft#-£ -g-*IH -g-tflft <*9* -S-ofl ?i2«H 6 1<>H mws- fl-S £5E.*W 7><S*> 

jl.il 3- «flft ^-ei) (tflB>^^)«- -R-*1*H n^SWl-ai ^nftiis.*) 2* <r sa^. s=fe «■ *>**Nr 
SUM- 3? t).^- si-ft-i- (a^, 41 * »^ %*ft 7lH*l)* -g-*IH -§-«fl^b -§-^1- W ^Ml 

SaftaL *IK^ 7l-<att ^ ^ft-M^ (UV% 2:A> ^.oj| SlSfl) ^ft ^ 

ole^tb »m n^s}- ^©fl ^a-i, iflo>^^ 7><ae>n, -fr*!, s.^* «q ^e) ^-^v ^oi^^cj- ^ ^. 



«n^l7l7l ^ofl Die] #^ft 7fl^^l £^ ^^ft A*]** ^7>SH * Sfe 'S^ 3*11 #^^17U, *7>£l afl^t 

* jI^SRr ^1^8 ^ Sl-tM" ^ofl ^ft# *l«r7l, #^ Tit ^fe *lft7l ^Sl «>-§-^ ^1* 

7l» ^ 3)-^* €-^>* ^>-|-*>31, ©1 ft-g-^ ^1^711- 5}-^ d}^^ Sl-ftl-^ Utt*} nfle^^l- <g, % £^ 

P H ^Sj-ofl Sl«ll Hfl^# JL^SHsHr ft-S-^ ^lft7ll- 3]-ft#»* 7fl7fl21 ^"fl «tl ^<Hl 

^ 7>5Lft«.S.**| Hfl JL^*>fe ^ « ^ ^^m, £ A o V 7l 7l^fi^ ft^ 3*1 ^oL, <^&|7M ^ 

*1€ 71 ## aj-§-ft^ aq.. 



-^71 71 7|1 « l^ft 7flAl^£l ^1^^ SltM-. -8-71 SiKbS^, Jf-7) Wt, * ^ Sft 



^<>11 ftft S}-^-*Sl ^A>z]-iggi-i- ^)^§|-7li4. Sfe m^-fr <H^« si-ftl- 0 lEl-i T 

Siq-. H ^<H|A| ^jjfl nl^7l. Hl^^-Al7l, <>>H%S.^7l g| ^lE}-aL«S. 0 j7ll- ^-fe ^1")7> HH^S} 

1^-. A o V 7l ^-ft#.-ar ^- ^ft#<Hl tfl*H "aft^^-S. l>fl*l 50 ^% («>^«|-7llfe 5 ^*1 30 ^^%) 

si <g=o.s q-. 



ssi H>^ft ^l^i^ -il-S-^i ©Mlsl^e, ^Hl^ole =S.s|^-i41«lH. SI^^ISS^ €1-3.-2.^ 

$ 4tsi± oM^ols ^«a|ol5* 1- ^ a^-. A o v 7l ^ft^il^ ^ ^si si-^-i-si all^* *W>*1 ^£ 
^- €■ ^ Vt §si «i|3j>8 si-^ofl cflsH «a*^ is. o.i xfl^l io (aV^-a-l-Tfl^ 0.1 ifl*l 8 ^-*1 0.1 Ml 

*1 5 ^%=%)S1 Iflii oHltflolE sfl o"| e (o}^eaJ ^-El aAV ^1-3.^)21 ^-^3}-£^ 

30 % ^-*1 30 ufl^l 80 %21 <g^l7> h>%2|*>c).. 5Etb, *H]^3l-£^ 30 % <=>]^, ^-*1.30 Ml^l 80 %^1 ^^7> 
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h>^-30*>^. -Sl-S-ii °HN°12= ^eflolSS] 35. (ASTMD-817-72<H1 ^s. Sl«B SJo^Itt St)fe- 0.0 

1 vfl*l 202:21 $$l7> «>^3)«>t^. 



W 33 ^ 5fl*Hh * A o v ^ *r SI*}. 2** °1**| ^SKE. ^21 # 



* sa«H^fe. €■ iim •itaii ofl^Efle ^1^1^121- n^o) sl^^, w 

3 # ^1 ^1 ^ s). >8-7l «i) ^ ^. ^=aj.ai ?i 71 all a-1 -g-# .-&^*oi. ^ *| 3q ^-0} .«>%*| *>pf 



-§-# f^fol^ Hfl^ ^ ti)^^ Sl-*M-# nfl, oleltb -fi-71 -g-nfll- -g-nflS-Ai nfl, ^-7l -§- D fl21 ^7flofl 

21 «B ^1 71^-o.S.^-El Hfl^# ^ ^^^S SI- ^ v 1-^1 ^^H*>^ °l«a>#°ll -§-#*°) ^All*}^ 

Si* 2Ht!:4. ^o.S.A-1 Hfl%>#©m j^-g^o. ^^1§>^ Jg^-, ol^«'^-g-«) -8-71 -§-^11 -§-^^r ^i]S*>al 

llsfe 3^: H>^-2)tb ^r^ol^. -fll-S^ ^I^Bfls ^f - xl^sfl ^-21 ^1 71^ ^1S 

7>^11- ^^7> ^t)-. ^1 7>^)1- -§-*H«Hr -g-i»l)7> ufl W°-S.^S1 ^1 ^ ^^aj g]-^^- 

-8-«fl«- "II, 5HiH 2]«fl ^7)1 ^ 



n 4»H -8-71 -§-pflofl -g-«fls]7l ©1^^ -g-iflofl -g-*H El^ -a^l^S.^ S.^^121 %Q 

^ ^1* A c v EflS. ^ 7m ^>H1 E^S}^ ^31- S>-S-# *8*>ir Tct**l ^1* S^*}^ ^3f-b 
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^#3.*^ ofli^a *l*l*fl ^ *r*l 7l^ofl ^-S"^ 1"^, "B-71AV71 ^Ml* 



4* f-?J -C00H711- 1- ^ SI^. ole)^ ^* V 1-S] ^1^1^ ^-H*l tHS^ ^M^l^, <** 
7^ 7-3334365: »11 7}^$. SJ-^A 1 1 SEfe- 3}-^ 23. X^fe ?2f # =r -COOH 7l£} ^jfcfe 6 D V £^ 4 }, 

°<M£ ^<>1£, ei-g- <#oi,g.) o.a_ x|«4 =r£ -R-^l^s. ^ 3^*0 « 

*>a^^ f o^A^ ^Pl-aAV ^ 1- ^ SiC)-. <g-5flA}. Jf-^-fr-fr 



#^^1 ^*lfe 7V^tb til^7l, ^71. ^3^3.^71, "i)Hl-H^S.<a 7l ol^S.111^71, oH^Al7] ^ ^ 

^711- 27B O}^ ^i=. ^ui^^ S A>ofl ^«J) 7>J5L ^ ^ «>^*W. °1 

1- *H07l ^, «>H«S^7l, ^1^3.^3.^71 <Kl^l7l7> ^ ^S, Shg-^ £1 ^°1M «HM *M , t)-^ i^*)] 

JE-b *5lal°l7> tt>^5l-4. ^IS.a-1 t^a} ^3^2] d>3 ^ ^5)1^1 ^1, t-eH^liL oVH^^^e^l ^) ( oflS. 



^1B1«- ^1S.A1^, e)f E-^ T^Ai 33.3 s^ig -f B^Tfl =T*1, #5l6fl^Efla ^3^5H<>m7ll ^1 , 

*>si^ °H^-a] o>aiis|oiE^I ^1, *>si*} #£l* *>3^5)1o1e^i ^1 £^ ^>si^ °fl^-Ai ^ 
*>si4i ^si-^ <=>>a.^ -fsfl^Tfl ^lfe <tii&3.° 3. ^el'Hl^^s^el^ofl o]^a1 0 >l11o1e ^%=^1, ^ ^1«1 ^^1» 

"S 0 !^ ^i-ofl ^71-5. 2-*lH^Hl^e>>3^Bllc.le t 2 - SlH^-AHmpflEj-H.'S 5)1 <>1 ^ ^H^sflolS 
ofl^b °flEl-3^5llolE7> S^-Sl^ »>3^BflolS^ iA]), 2-sl^-S-Alaa. J g6> 3 ^5))o)E =.o| ^AJ. 7 |S. 

o>3-«S|olS*l «*Alflo.a^ -a^l ^ ^ ^-71)^-59 -1511 10^).- 

»5l<i>iBfla oVa^ellolB^l ^lfe <a«a| l-2l°H^Bflal-el-i-<i 2-*1^a1 oJ^l-H^iSlMS, 
2-*lH^-A] o> 3 ^^o]e^ ^^s. Shg.Alflo.sMI ^Tfl ^ H« t-U oj^. s. 7fli 59-151112J1). 

7>2lAi -i^-A) o>31JS|olB?fl ^121 ^-^HlS-Ai^ °fl-^-Al ^>3^2flolES. ^ji^a. S>J7 ( <^7H1 

^^1, 7l|Al^l- $7>*H *-S-Al?l 1- ^ $i4 H# ^■7ll s § 1 - 105738^). o) ^tV-l- 7flAl^) 

St2: 0 J -frJEid, ^?H€- -fr3£^. MS^Sll^ f£^, Bl^fKKg. = ^o,]^ ^ ^ 2 ^ o}Aj-^- Aiej§> 

<^ a>4^v ^514, 



5Ett, A>siA^ SBl-frol-aHaiM H 7^1 ^lsi ^sflofls-Hfe S. e) ^1^-1:= s^. E 5 )oy a .isllolE | clHelPl]^^ 

EflS^l-a^silolE, $EHleU=5ll- ^2\*}3.%$l<>] H, «^-<>l|elS3)» EflHel-^a^sll^m, 
a)A>o> a ^BlloiE ( <a-fl ^a^ cl^^^eis^s. ^^> 3 ^eflolE ^-i- 1- ^ 5J^". °1# =r^l^ ^ 

a -ay^AHl^a^ EliLHAJ-^- ^f- gj o]^«) -fi-S.^11- 1- ^ Sjcl-. atb, ofl^-Alol-3 
^aflolHTll %ShS-^| A>-8-Al, ieH««> B J, a>-|-^ ^ Sl^. £i « 
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2. SWHr -g-"ti ^-S-t- 3*Md <M i^-Slfe %^V-S- 7lM*| £ir -*7l S 

•^1-2] 0.5 vfl*l 5 ^%°J 3°1 a>%^*>^-. 



2^. °J-# s&l, <*<H ^ 2t} HJ-'S* *l-8-«- <t 5a^. ^-a* atf«frte ^ ^l#si * 

«h 0.05 *an ©ltf 30 jum °1*>7> 2W}iL, 0.1 vfl^ 15 /an7> a}^ S}t}. o] ^2:°}- ^7} *|i+*|>|| -g- 

-§•* £3. -g-m<i tfl*H Wtt. «r*l 5£tt 7hM# -g-*fl*Kr -fi-71 -g^fliU^ o^o] 

o] %+2\ S.S. -g-"l|ir 30 ^% ^l^ a^Vxr 1^ ^l^^ -fi-7l -g-nfli).^ ^ ^-ufl 7 > u]-%a!«>jL, o)^- 
*}7fl^r 45 ol-* Sfl-*H? 1^ ©l<tfSJ -fi-71 -g-nflfil-Sl ^ *>fl7> 3.«} JL^^^-S. €■ *g 3 ^-3* ^« 

I" *r 5(1^. * ^3 -g-# «-^-#* £^*>7l <#7] #4 ^1 7.}-g-SRr -fM -g-nflS.^ tf#flv «H1 

^3l3lf, #5l#ofltflS.^-, 2 #21 -g-nfll- A >-g-* *r Si^. 



nH^sHl-b -8-«B« ^ Sife- -fi-71 -S-^fl-S- ^*Hr «>%3*)-*m, ±.lM^ *°fl ^1 S*fe -fi-71 -g-nfll- A> 
-8-*fca. If 1 ©1^51 1-ofl -g-SflS}^ -fi-71 -g-nfli). ^-g-*}<*| £t -g-nfl7> 3 <$-g- o^o. 3. -§-««€ *tf ^- D fl* ^>-g- 

«• <^7HlAi wll^-gr, °fl i£-g:, n - = S.« < a#. iso - H. 3.«£#. n - J?-^*. 2-^#, tert- 

^711*. ^11-s.^eI-^, ai#s.«I^ $X±^, ^M, ^M, ^MS'S 

4 MS A J: ©li = S.^, «HSA> <f>>^, ^a> ofl^, ^av «im -& =r #el#°fl^s (CI m^l 
C4)fl-^7.^ ^1^^S.#M, HS-^^l^el^ £ti >g «H1 efl = (PGME) , =Si?!i-Hlt S^l^^Bfla, 

^^l^a]# iic(Cl x-fl^l C4) °J-^ °fl ^11 s ofl ^ Efl ^- Hs.^^!^-el# Si^^saHlBfloi^ =s.«^!#el 
€■ £ii<>imoil^S.c>^]Bflole : ^ -§.DTls.Ai pfl^iS#S.el- c »lH, N - ofl^3ll-Bl§- » =r ^1*1 



-g-t #^-#21 ^^7> ^71 ^ -g-nflS] -g-Sfl^Bj- ^. ^.ajo] ^t].. 



«>lel«- -g- D fl°fl cfl*M -g-«B=lfe ^1» -g-t *r*\S,H ^%^r -§-# ^1^1 ^- 1 t*l 

tb^sl^l ^tV, <H1« »^ €^ ^^1 2^- ^^2} 0 J ^r-g-^ ^th^l ^ ^>-g-«- r°J4. 

^^th^]^ q-^Sl ^ 2-g-7>^ A>-§-^ ^ 5flt|.. 



Stl, -8-* «-^^3Al A>-g-*>^ ^-Aj f^lAlH ^7]^ ^-S. £ ^ ^^^13^1 -S-71 £^ -g-Pflofl 

-g-sfl^^ ^ a>-8-« ^£ Sa^-. ^*>fe >a-^lSl ^Hi^lfe ^H^^r <H1^13, riOEl-2^ 

a> ofl^Bfle, ^>3*<»>°1H^-, tfl^3^o>°lH^-, 23*^> °fl^Efi3, W1^<H1^^13, ^^^13, ^o>aA> ofl^Efl 

3, ol^J; <Hl>,Efla, ^5)1^^-, ^Eliffl^- # ^ 5!il ^. ^^l2|-°3 M-Bl-vfl^, *\3.%tk «fl 

^Bfl3 -fi-£^, ©lslft *\±A2. ^1-21 ^l«-7l3A-1 ol*>21 9 =r $3^. «4^7l, ofl^7l, n-=S*7l, 

1 = 3^7l, n-^^7l, sec-^71, «>^7l, ^^7], 2-^^*1^71, ^7l. tert-^7l, £^^71 , 2 - ISSi^ 
71, 2-«.3£ofl^7l, 4-933^-^71, A| 01-^011^71, 2-0>^^H^7l, cH^«Mii«>*fa7l. ^^^7], 

2 - #33 Al #S«1^7l, Al#e.«)Aj7l, ^3^^7l, Bfl3Hl-*l£3^3^^7l, ^|^7l, 5 - *l2E^-Al ^7], 2,2-^^1^ 
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iso - A] 71 , 2 - Jf-*A] »t) «7l . 2 - (2 - ^ ofl 4§j-A}) ofl^7l , 2 - (2 - -f^M ofl ^7} , o> - *fl ^} #3} jI*<M 

7, 9, 11 l-B££-2-^)^lo|]^7}, 1,1 -^#3.3.-2-011^1 6)|^7l f-ol jflo.^, o^. *1$7H ^ ^ 



«l« *HHS1 ^l«7lS.Ai^ ol*>o] Sflcj-. Dfl^7l ( <H|^7l, „- »a*7l. n-JMl7l. tert- *«7l, 

n-4^7l, £tfl^7l, AlSS*!^^. >ffl€7l, *lH^A)i4«7l, ifl^H«7l, o}ul!iL=3.«7l. sfl^7l, «>Ml«} 

^^■AlHS.^71, A}6>ico|^7l N-JE.ii *|* -ft-JEifll* ■* =r N.N-^ ^lf -fr£*S.*1fe N.N -^^^71 5£ 



H, al^#SSo>Afl^|oie f v) ^ nfl s. A ] o}Afl t\] a] e , ul^^HNol J=, ^1 2 av u]^, #b1^av s. ^ ^q.. 

J£ft, -l-iHMfi-Sl <i3.Alir cJa1#3.«b1-i=H1. <H|^3S, <g^Ml^, 'S^-Ml^^iffl, oi^a^, #5.3. 

i^^lfl-S-A]^ ^1- S.^, iEl^J, nfl^^El^, cHU^iS!, BeH^E^. ofl^^El^l, 0]^ = ^^^], #3.3. 
il^El^ PflS-Al^El^l, -iHlS-Al^E)^}, t} SSl^E]?!, «1 \| fli^ p|| Tg ofl a 

1- ^ 

f£tt, olB^-S: i^^af^l^ olEl-^A}- s.^Dll^<Hl>iElls, o]e)-saj. z]vi\}^ i olBf^Aj- Sii^-^olliEfla., o1e}M 
^HM, ol^Aj- cjj^ s. ^ o^q. 

wl^?ll*fi-, o|* Hl^«l^?fl* ( sfl^Ml^^, ^AH^al^^ ^§-# * Sfl^. 

tfl^la* ^*l|a>lfeN-Bl^^3litl ^ 2- ^ 4-Ml^jqel^, Mi^oini^, h1^^-a>$, h]^B51<»>#, 

^IH^lr »>3.€S.MI=«, iMsqsi « # ^ Sicf. 

^^Hl Stl^ Tll^* al«-7> ^o) ofl^^7li4 °flS-Al7l W lt-S-^711- 3£%V 



aH*! A o v #t>" ^^fe #* 30 ^% H>^*>7flfe. 45 ^^=% a«"*>fe 1* <>l-*Sl -8-71 -g-nfl 

51-51 -g-^Hl -8-««€ <r %°] -S.^€^. oleltb ^tflfe ^slfe- -§-# 1-^3 ^ls. 

^ife 3i«-7> #^<H1 nns. €7># i«-*>fe «■ 7>3i ^^-^7> u>^*h, n - u i ^ -2 - sq»B)€-4- 60 ^ 
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Stt. #7] ^tf*S* -§-# A}-§-*)--^ ^4-, f-ig 71* -tfofl ^M)3. 0.1 w ol-U 15 c>1*>?1 

30I H >^*>t)-. o| ^7} xl^^lTfl -§-# fc^W ^J*}-*}^ ^-f 7 > Sin, 5Et>: ^S^" ^l7> *14*1 

711 ¥^1^ #«, V ^ ol u 0 ^lH}H£ «")°1 ^Voj nfl 2j 3 fa ^^7} Stfth 



^ 71* ^-ofl -B-7RV71 f^*l|#, -§-* **!Ml7} ^gsq-^ i«"S>^ ^71 £tf 

21, #3HH 2 e_ .s. s e_ n.e(-Blo> S e > <q.ol<^ a> 2H, 21^1^ 21, Tit 2S, <g-# 21 ^12, 
681,29431 7l^€ ^>-§-«>^ ^^H^ 2S ^§-°fl Sl^fl 0.1 tfl*l 10 m% 

■& 4= Si^. ^ ofl 4^ Ti^^ S^-g- ^ 



ol ** 1:^-^8- ^ ^1^1^13.^31 7>^, 7}*}^ *^7)] ^7M «<WRr ^3 *W1$1- 

°1 V* 3^r Bfl^^Sl o. ^ A ]^ ^-g^fa ^l*}fa 7l^£ iL^l}. Ol 3L3),§- i^^fa JjLtg 

^1 7l*<HH s^b} ^al-i- «8§Rr 3*1 a^ajoi^. ^ ^ 7]*# *^*>^Ai f^p} ^el# *8s}fa ^ 
<3^3^5L ^1^7> 7>^*>ji, s-ei ^.2.3. *>*1 &JL 3l7l<g-sHM 7>>i «-37lSHl 01 ^leis. S§sfe ^oi 

^^-tb ^ &7l nfl^-ofl a>^-3}s>q-. 



*-§-^ 7>^S.^fe ^-1*1 *V^£l^ >ih£, ^r±, °]#f%Q±, 2)- 

e|-^> ^T-Efll- ^-AjAMir ^)^. ^2|*}7ll^ 27fl oWS) cfl^i-Rr ^^^l ^7>«-o.a*l ^fVc)-. 



Si<H^i ^elTll*. ^-71 sv-s-s 7>^ #^s>ofl^| f^i4 ^s>^ ^^laj^.s.^ 

^ ^* ^^*>^ ^el€ ajel-a* W ^el^^l 7]&& 0.007 hPa Ml^l 27 hPaS. 

^1^ f2}^B} ^ ^e]2l ^^-oflfe *-§-^ 7>^S1 2:^^ €^7} 5Jrl-. ^el ^7>Al ? )7l ^l«ii 

*\±r °j7HHr ^^-7> ^fecfl, ^7)l7^Et ^1^1 Til ^1^.3)^51^^ ^Aj-^..^ jg> 7> ^ 



Sift, ^el^^ 71^ Cfl7l<a- £fe cfl7l<y- e*S"i^ cj7l^- #Hl-^> A^BlSl ^-foflfe 

^elAjofl £<y^ 71^)1^ Aj-71 *-g-Aj 7 >i olfil ofl 7>i« ^o} op§S « 0 >^i^ ^Al7l^ 01 

a\ v}^^. cfl7l<a- Efe cfl^l-a- e u o Vc> l*, 133 ^fl^l 1064 hPaSl a>#^ *>7fl 931 Ml^l 1037 



7>>i^ #Hl-2«> HJ-*°I 31«B *^-# <a^-7l7ll *>7) ^ 71^1- ^*>^, <=>V = ^ 71-i, 7>^, 34|*r 7>i, 

7>ih7> Sitf. ZL #oflA-l H>%a)t!r 7>^ o>s^ 7 }+Q ^# 7>io]tf. cfl7l°d- t^"} *\$*\ ^^^ofl £<y 
7>>i^, 60 <a-^% ol^iS *-§-^ 7}>iiLT} ^-B)ir <?V^3}^.s. ^a1^ ^ 

°j7VSKr «<a-^r ^^1^ ^el £<y ^ Sl^l*, ^7^1 ^1 M-^l 7)1 fe^l^ 3)^51*117} -o| 

7> €^.*>4. 



- 34 - 



*7fl ^ ^"2002-0009434 



n.^, ^7] cfl7l<y- *132K£ €^£He! ^tHH #^2«>» t^A)?)^ ^-fo^ ##Aj 7^7} #;ea| « 

^e]7il°flA^ #^.s$ 3*1 7HrSN a-fr-fr fe«S ^ sa^. 

ol nfl°) ^ 4^^- t^=l*l &-*°l, < a^-^-7l) 3 § 10-1308513: £ 1(a) tfl^l (d)21 ^ s)-^ °J * 



^3°1M ^-§-51^ «6 S l«i M-E^vflCf. ^ (V)^f ^ (t)£r Al^oltf. ^ 

JL SEfe J2.- 40 ns M)*l 100 j«s3 >S3 0 J 3°1 a]^-;*}*).!}. c^7}^ s.]lYo]&, S. 151 

*i ^^<H1 5ti«>H ^^-o] aflol^ efqloflAi Aj-^ (sj-^j-)^- Alav^ji uH (^^^)ofl ^ 7 1^11- ^ 

A: ^7)121 ^sHr"b 1 kHz tfl*l 100 kHz2) «-^7> HV^Sl-C)-. 17fl:2q fA ^^]7> <?l7>S]ir 1 ^ s vfl^l 1000 

US'!! a>^*W. €^ #317} ^71-E)^ Al^-Olf}-, £ 1^)^51 *>U}51 ^ S|-^S) ^7> «?!7>Slfe A^O] 

4. #^"°11 ^l7l-*>^ ^<y-2l 3.7}±r 7 o v £7> 1 100 kV/cm7> S)^ *fl7> a>^-3)^31, a ^ «1 ^-£^r ^7>tj> 
*m ^l^lTfl ^S>^ 2|*1el*lH ^v^. 3^ °R>7>^olc}. 



f^tl^. H*l) ^^I1S.A^ ^B^^ A}-g-«>^ ^O] B^^S}!, ZL *)]3 oL-R- ^ ^ 1Q 8 £ . cm 0]^-0) B> 

tWl"^. 

£ ^2) %n ^f-51 afl^l ^Eflofl nfl^H £ 2, £ 3# A>-g-*H ^Ml*l ^^ch 

£ €#21 uflS) ^6flS.Aife, ^-§- ^ ^21 #e)-AiEl 7^1)S1- «%^-A>olel-^ TN ^ T 

FT <Hel7M ^Efls «11^*H ^>*« =r 5fl^. €■ *^Sl ^ v ^ «fl^ tb^^Sl ^^g- 

38-4 >gfi) -fi-el a^- #sl-Ai^ 7l7fl AVoiofl afl^sl^, ^-jq-^ 3fl^5l ^-f <a^>%^ £^ #a>^ ^ ^<»fli4 afl^i 



zl- ^.Aj- ^j^ofl x>ol7> *^B^. ^.Aj- jr^s. i£$*H=. ufl^l «V^^ alnflql ^o] oj 

3S%^:£1 cfl^ cfl^= ^HL^ ^«fl«l^-. ^7H-H, tfla* ^^*>^fe Sfl^- 2J-ZJ-2} ^©1 

°1^ n 6 l ±10* ©lifloljL, w>^-3)*>7llfe ±3" oH, a>^aj3:>7flfe- ±1" cfl^= ^lat!:^ $ 

£ «fl^ ^21 #ol zj-o] 80 ° vflxl 100° £1 *#°) JL, a>%z)*}7llfe- 87° ^Aj. 93 - o]^ c ^ H>^-a)S>7fl^ 

89° o)Aj- 9i-.ol*V.oltf. S«-, cfl^ tftf^ .^^!t!: Bfl*l«>flA-1fe cfl^= Jg^§>7fl ufl^sfe ^ol- Jii* ^.%_3±7\ 

^r^. #^2l 0 J «Ha1 £2,£ 3^1 M-El-vflcJ-. 



£ 2 ^ £ 3<>fl y<HA-1, ^ (6) A^Vofl ^s. (3)i oi^Ai J8#ofr (i)ol ^fl^cf. ( 7a ), ( 7b )^ ofl^g ^ 

£1 Sl^l ^, (5)ir %n €#21 5)»S (5a), (5b) ^ el'SSl 7flAl ^ ufEl-ifl jt, (4)^ ©1 

^fe -ilr^A_ ofl^Efla ^# ^1^1^21 *^#<>1 ^91 ^Vficf. (2)fe ^%^2l J^^-fr 

€■ ^21 a.A o v ^s.^. jjfaii ofl^s ^s. ^^^)| Aj-ofl ^^#ol 5fl7l nfl-&°fl, #€^1 o] 

^21 %t±. nj-^, £ (5E^, Jfl^)ofl «fl^l*>^ -y^«>^ xl^l^l ^qix), aj^^ 

^oi^lon tq-el- a]o>zi-si 7)1 -ii J:47> ^scf. 

^s)i^ «i^^2i >ii-5.iAi oflAiEiis ^i^i^ii °-!)^ €2i -a-ei ^ 7}^, ^ 

^ ^^5}^ #ofl,Hfl^*>^- ^ol 7flAj £4<i ^»lAi^ H>^eMl«]:, 3E 51 Stcflsl ^^ofl£ 

7flAi £. 4^ ^-^€4. 
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(1) =9^ S.^ ^#^1^21 ^^Hr ^ «Q3 ^ ^21 ^ iL^ ^ofl^si ^ 

^ €21 <?l^sKr -H-el SEfe- 71^3 sl^^^l ^^Wl afl^l=lfe 3*$k (2) Sfl^ ^r«-°l 

cflei j3L§Kr x+"p<H AA, £ 2, £ 3, £ 4, £ 51- A}-g-*}-<*| -^ftc}-. 

-^-7] oil 7l^€ (1)21 3+ «flfe £ 2^1^1 SJ-a-S (8)2} J2.AJ" *-§-2l Tft^a-i- 1,£4a^£4 

b2} Hfl^lS.^ SAl^C]-. 

£ 4a<^l 5U°Htt, £ 2^2} %n ^ (3)^ (5b)<>lM (5a)# ^*Hr S.*}*\3., £ 

4bofl>H^ £ 2°\)*\% %n ^# (3)<Hl^i e^i^Sl aH 1 (5a)<>1H (5b)* %**Hr ^^.5.^ Sa)£i}. 

°1 (3)51 (9) 3*11 2} Jg'-g- ^M^^r 5° 85° *r 51 3. . «}%*l*Wlfe 20° <>1 

aJ- 70° o]*h. cl* h>^-3!*1-711^ 30° o]^ 60° ©l*Mth -£ 4a, 4b2) z)-zHl $loH f (i i)£ afli§= ^ Efl* q-BWIfe 

?71 HS^l ^7>, ^"i*}^ *VM-21 ^Efl^J ^ fli^, ^7>*>fe ^1 H>%^*>tf. 

-*7W 7l7fl^ (2)51 ^-f-oflfe £ 3°M SI-^S (8)21 a]e ^4 j^-a- nfl, £ 5a 5b2}- £ 

£ 5a°ll SH^fe £ 3^11^21 #fl|- JiAj ^# (3)«M elU^-Sl e)*3? (5c)^l^ (5d)» ^*Hr S.*] 

sH, £ 5b°H*\$r S. 3^2) ^ ^.g. (3)oflAi a)^^21 U-^l (5d)<Hl^ (5c)» S.A] 

°1 ^ (3)21 ^^|S1 Jg5 5° 85° °1^H2 =r Sii. «>^2)*>7flfe- 20° o}^ 7 

0° el* «>^S>7fl^ 30° <^1 A J- 60° «>T*H>1«%. £ 5a, 5b21 n^^) , (1 D^r afl^ ^ ^# M-^Mlfe^, Aj- 



St!-, (9)21 afl^, ^S.°11 21^S><^ ^^Sl^m, H 212) <^5l7>xl oi^ofl ti|-2l-Al£ ^S)- 

Al^J =r Si^-. *)M7l- -§-ol^. «Jj^^51 ^ ^SI-a]?]^ ^ol^. 91- 371) <a«J-a)^S. 

«fl^#(Hll^) -^1^4 §7) ^)^2) ufl^ fl-.^l^ <3^-§- ^) ^7fl 5171 n||^l <^l.*.s-^ .^-^ <>flA-l . 

^ *^>7l- ^ ^-Eflofl Si* ^^Ml^r ^ ^1 ^7H1 nl-gl- ^>^c).. t);^, ^V^oflA-l ^ 

^ -UEfl°fl Si^ ^7V§}fe ^^1 



^ A o v *t!: ^211 7l#21 §-^)l^* =-^tb ^ ^ ^1^1^11 ^ Vo fl Bins ^eltt «11W, n afl^^l . 

<J]^«>J1 ^^aj S)-^-*2l ufl^ol H^S)-€ ol^#* 5>^r JiAj- ^s.^. A>-g-^v o.^ ^ A>^) ^ ofl 

21*1) IPS (^ 2-H) IK 1 , VA £E) «K1°fl ^^j* ^r«r ^efla.^ «^*M1 + <t® ^"i" 

M-bm^ ^-*v ^# ^ ol-t* *1-§-*>fe a a) ^)s ^)^.§ ^ ojsjcf. 

^ofl ^^-^ *1*1 ^ofl Cfl*H ^^tt^. 

^ ^21 iL^j- ^rtb -f- 1 ^ 7>a)«21 f-2j-#o] go % ol^ol ^ ^ O.S., ^^D^^S.^ 

oD^eila -H-s^l, ^ el <H1 ^ ^lEfl 511 = 1- efl o}s ( l-e1?mvi)o-|e > f-el^ellolE, *e)#^ * Si^. 

*>7fl A}-§-£t}. 



- 36 - 



#7fl^-*1 ^-2002-0009434 



<>i<s a (Rt)^ aw o.s 4.o-y 3°i «>^*>ai, o.s mi*i 3.o<?i 3°i a.^ w>%^*>^-. a.^ »>^*}7fl^, # 

7H 7l7fltb a, bS. SAltt ^ ^ Ml 5]El-cflol^ ft (R 0 )7> 41 M1*l 95 nm°l H, ^1 

^3] el^H^ a (R^ R.,3) wl (R t /R c )7> 0.8 Ml*] 1.43] 1}#°H, ^aH) ^ ny> nz oi ^jo] fL^i}. 

ny=nz3 ^3] oj^r <?|Al 3#*>#«1 ^ <H ^Hl *«|- °] W-i: ^ g*] £ 

ftt)-. tt^ %n 3_-# ^#°] ^ nz7> „x, nyiLCfS ^ St°l7] °] ^ °W 

Jpg *1*]3131 -fl^SJ a>^« -f-tg -§.q£- HI- "flJ= S£r = 3 f-o] 

*}~§-^) ^-ofl^ »1^*>J1, -§-nfl7> ^MHH *W1 (tS Sfe ^3)3.4^1 ^Al?|^ n ^a^X) 

£4!*}^ *fl2: U^lt*. ^*\. ^ *l*l*fl31 ^^#o] o]§>o] ^.s. q-E^o. JL^a} €l-S.JLi 

4^5. ^f- *l*l*l|» *r 

nx^r M *4H*l3l 3 Ml x HJ-*. ny^r x ^4 ^<?1 ©1 *W1<3 Ml y 1^31 

fol4. nz^r ^1 U-^ofl^Sl °) -*7l *l*l*l|3l ^ (nm)l- M-E^t}. 

£tt, €■ ^ t g°fl 5a*H^fe *H*I]3} ^3] nx Sfe ny** ^3-2.3. l-^tb -fr^ ^ v 

% 1 <H1 ^3}^ ^1^1^ Ml 3) » 0 V^> (S. ^)21 ^^#o) ^3 c^^. ny 2 ^ nx^f ^#^1 ^<^1 ^cj-. 

<*7}<t*\. ££ ^-a^fe ZL ^H7> ±4° 31 ^^ofl !-<>l7Rr ^J^H, ^1^ u>%3)*>7flfe ±2° ^o]t^. 

f-xg ^1^1^31 ^Sfl *^31 ^*^1« W ^ ^^11 #^1-1- ^f, « 4#*t7ll KOB 

RA-21 ADH (-2.^1 ^ 7l7l(^) ^12:)* ^>^-*><^ 23 55% RHS1 ^*H>H 590 nm<>1H 3^>-@ ^ 

1- *H)-§- <S*H nx, ny. nzl" ^#^31. -^H ^^cflol^ R 0 , R t » ^ ^ ^C|-. 

olelt!: €»S-2.i -Hl^^= -H-£^fl7> H]-^-^*>7jl 7->-§-^cl-. s.«l 0.5 ^ (R t /Ro) ^2.0# 

3.^2-3. ^7>l7]7l -Sl-Sii <Hl^^ls.31 »M^7l ^1^£.7> 2.50 2.86 °1*>7> ^ ^ 

>§S1 1S.S1 ^EflST.-!^ ^tSii <HliE)la.Sl <>H1^7l ^l«r£.7> 2.40 °K V 3.00 «1«>°1 •H-S.^.i <Hl^^l = fl- 2 
* o}a o v A>^-t!-cl-. °1 ^-f 31 <^M1^7l3l ^l^rSS.^^. ^ ^fij «>A(^7l ^l^-5.7> 2.50 °1^ 2.86 ^l*}"?! 
£li °fl^3|37> ^ ^-^21 s-ajofl w}H-2)^l-cf. ^- ^31 S cf€- ^ Ml %n S.^ ^#<i a>-§-*>^ ^il-S-JL 

<Hl^^s.31 o>^1^7l ^l^r£7V 2.60 ^H 1 " 3.00 °WH -Hi ^1^1= 1^ o)^^ d M^7l ^^£71- 2.40 

»h> 2.60 oltKl ofl^BllS. 1^ ^^-«>ji ( ^31 ^-g- 6MHg7l ^l«-£7> 2.50 ^H 1 " 2.86 cl*> 

°J «1-5L^ Ofl ±>*|a# <M~g-*|-fe ^ H 71 7fl 3g S151-.1- »1H .W>%3j 



*>^^7l £^ ^1«:£7> 2.50 *1^ 2.86 ^fSAi "Hl^l =1- ^#-5.3. ^1^1^11^ 

«#^31 #^1- ^g-^) cfl^ §^1-431 ^17} ^-^r ^ s-^^. Xl^tbth Stt, *l$£t ^ T*>fl 9 

^lth ltli± ofl^= <>l-§-«\° 3.*) ^ *H1^7l ItSii J=5l«>HN°m €#2icl.£ -g-H 

*«h «fe ^ 5a ^ A W ^-^°1 ^ €#3i ^i^i^|s.Aife. a a] ^i7> A^-sife ^s- 

«!- a.^- q-a^M aWl-Tfl ^^^4 ^lx)^3l ^ ^7^1* ^ 5Ucl-. €■ ^ ^1^1^31 o>^|^i 

71 ^1€;£ Sfe <^Hm7l ^1*^31 m>^€: >g#ir 2.55 Ml^l 2.70*1^. *>>|«7l *1*5£7> xli+^7fl aq-o.^ ifl 
^l^^l t<H^l^ ^+7> lit*] ^flsg 10-45804^ *^1 7l7H ^ o.S ^ sa^-. 

71 ^1€SS1 ^ « 0 v»g £ ASTM-D817-96<H1 S)3fl ^ft. ^ Si^-. 



*>^^7l *1$£7> 2.50 2.86 «>1*>31 >it-3.J$.^ ofl^Bfla^ e>H1^7l S. €#3.-2-^31 =^71 «■ ^•aofl nl-H^- 
^31 ^m^S -Solcf. ^- ^31 ofl^Eflesi a>%2(t!: 7l?flaj ^71 

70O00 vfl^l 300000«>1 hV^-3}*Vj1 80000 Ml^l 200000^1 cj^r M>^^. 
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o>AU^7l ?l*S7l- 2.60 *H>" 3.00 *1*K1 «tSAi ofl^fle^ *M«7lS >t#3..2.^2] ^#7l# f-tf^ofl nl-el- 

70000 ^^1 300000*1 ti>^^S>3L 80000 200000*1 3* ^^SK}. 

«>-M|^7l ^m£7> 2.40 *l^ v 2.6(H*t3 =fe o>^^7lS. 'gl-S.^.^Sl 4^7l# -f-^-^ofl ^H}- 

4i^2l *lft££ -#7l -tf-S-SL^ °fl^ S. 2] **}^ »}^® 71313 <g 7 | ^tSflA^ 

70000 i-fl*l 3000007]- «>^*>al 80000 200000*1 3* w>^*>'^-. 

*H1^7l ^ HS.^ii.^711- ^fe iH-S-JLrii ofl^Bll ^ *l-§-sRr 3°1 "fl-f JLi)-aj*lcf. 

1- *m7l£. #JL $12. ^-71 1 ^ 2# ^jofl ^*>fe 3*1 a>%a]§>i^. 

iWHfe -#71 $r&*\ 3 4* ^Hl ^^Hr Itiii °fli:*fl5. *»*1 JiH} a>^-a)3>7fl *l-g-«^. 
*lslt!- *>^7|^ ^f-S^i 2 #*1. 3 31*1, 6 *r «|* *^ 6 3*12} fe£ Bl 

*l7H ^l€-£^r ASTM-D817-91 ^HN^m ^3 ^ll^H*! aMlH^Sl #3 ^ 7fl>iHl 2l3fl 

^.E)^. =fxlolc).. d>^ 7 ] ^^£21 ASTM-D817-96°fl 2}Sfl ^■ft ^ ^c)-. 

s.*] A oH1^7l21 *l«r£7> 2.0 nl^:*m "S 41*1 21 Si*<>l ^7l nfl^l c]* h>^*>^. 

£tt 717)13 7J- S7 > -f^tb ilUli ofl^^e ^# 3*1*)1«- "gfe #3°1H -g- ^°fl *l-g"£]^ *Hm7l2l- 
-2.^71 1-41- i^-SHr €1-3.^.^ »l|^Bfl3 ^=xl2) ^3§^- €y»>%=£- 70000 vfl*l 300000 S>7ll^ 90000 

200000*1^. 

g- ^<H1 *l-§-£l-b €f-^-°-^2) ^1^ <i^^=fe -#71 7l7fl2)- ^*1 *l-§-^q-. S^r, ^-S)- ?lBls. ^ 



^- ^21 ^ Ifi A>-g-^ ^flJLi -Hli^s ^# ^1^1^21 ^121 A]^- s-^^ 7fl^= 

*>7l.^t>- %n ^^^-& J H-^: ^ <3-tl ufl^sq- ^-tgtv ^1*1*11 21 -f-^fl ofl-21 «fl ^*1«- $;ci-.-4>7l .-a*s.iL^ p\) 
>;Efls ^1- ^1^1^2) a>%-3j§>7flfe- 35 xffli *K V 250 im *1*>*1^1^> «V^«l-7llfe 60 w °l A o v 140 xan °1 

SHiq-. a] A j-7l -il-^iL^l 0)1^)3 ^# *1*1^|7> ^=*.^ ^-21 *.S. %^ ^^*^7l *l^al ^-71 



7-H1 °l-§-*Rr ^-9-, %n ^ ^>*H1 *r Sl^. 

^H21- ^ 2^^ *]e)*}<^ -a^ltb ^ f-* °l-§-«" ^ 

uf-g-o.S. g- ^2) H-l-S.^ <Hl^Efl2 *1*1^17> ^libi^lHoi zz. ^#2) ^flS >$^o\] ^-«H^ ^1 

-f-a, ofl^i^s* -B-71 ^-pflofl ^-stl^H ££§ ^^^cf. 5.^9] IfSli = 10 Ml^l 

35 ^a^=% ^£*m. 
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-fi-71 -g^Hs-Hfe OMSK'S, oMm-iHm, ^saj-o}^, *}jm&, ^heJ-sIhs.*^, 1,3 -34*^. 1.4 -3 4-th 

aMH*. 2.2,2 -sanHF-ASH**. 2,2.3,3 - «!4f f is - 1 - = sm, 1,3 
3.*£, 1,1,1,3,3,3 - «|A>#^.ia -2 - -2 - = 3.**, 1,1, 1,3,3,3 - sj^^-is. - 2 - = s.#-§-, 2,2,3,3,3 - € 

°im-§-, °ii^-a-. ^ <a-#-a- *g-§-*}^t -it-si^ ^^bo=si -fi-71 -§-^21 $ 



££ ^<Hlfe -^-71 7>^], a>SR °fle^ll -f-Sl ^7H1# nelH <3<H*l £H# t<=M- 

34 -fi-71 -g-nUl- Tisi ^ai^ ^ ^£ $13-. ^ -fi-71 -§- 

"1121 ^-fi-^o^A-l-cr tfSLft *1^ <?P8^4 ^71 3*1^ 2 <:>1*> ifl*|fe 0.4 °1*>7> 3fM*>3. 



^ofl «tb ^1^1^121 JflS. 43 3llU^4 7flAi*>7l 4l*R 6l# Jf-«g 4**1 ^#-§- n)j £H 

»^ ol^^flrt, ol^EHg-, AVSl- iHMw. ^ft*. *3, i A J fl-A> zj-^, ^ fl-A> 

fl-^t £*3%\ fl^t n>nv|l^ ( ojA> ^ - o. 7] n l^^>q. 7 >jJL JL^g-A} f-Sl riflS^IS- «-fi-^l^lfe- 33 
333. 3. ol^SHfi7> ^-f-21 21-711 § ^ 5fl7l nfl€r°11 «Hj-333. 3^*fe 2*} sgtf 

*1#3 o.Ol vfl^l l.o w. fl-frSM 4tSA± <H1^3 = °fl cflsfl 0.005 vfl*l 0.3 ^^=%7> 



3Wfte2> 3^*H? -fi-7i#ofl o^gflA-i *1333 5U^ 33 »3 333« *r 5871 nfl^ofl «> 



^21 «#^r *1*]*H ^ <=>l"o v # ^21 5J-71 nfl§^l ^S|7l ^fl^lfe- >g^7> grCf. u)-^ ^ 

# Ih^l^S.^ *H 2lt!" ^1^# «f|dtSl-j2. Jitf ^f-^S.A-1^ 7 )^ol ^Aj-51^1 §>7l ^Sfl ol«o v ^ 

# ^7fl ^21 ^^lq-. SEt!". ^3^^ «>%2)«:>7flfe- #s-53^# £^51<H °1 
£i S^l-oflfe ^1 71^ #n *>7l 41 « ^71 iJ(afe) -fi-71 °1^7># ^-fi-Am =T $U3. «>fl* 
-¥-71 n^7>S.Ai^ AV^fl-i, A].^. Hl^;, AV^JjLnl^-, A>^^ ( Aj-^^^, ^EL, 7>^-fl, %AV^ 

# #^ -5ft 2. *7i-ni^7>.s.Aife *ewi^-a*4»1««>a«aaol-H-^ tt-^h-oVa*^** «e). 

Bfl^PllEl-3«allom ^r^l ^Al «-^ ( l-El^tqiflzfl ^xl g-^-, #5]7>a^]ole ^] ^ v&^o} 

M-^l^l ^^1 ^2l-°i7)l ^a] Sel#3fl^7^1 ^Ai Jfr^, #ei ofl^tfle^l ^a1 #el*>niH^l ^a1 ^b}-, 
#3lo]»lH?fl ^rAl 5Efe #el #3}-o111^7l1 =^Al ^ ^ E. ^ o>E}^ £3. ^#<H1 ^7>«- ^ 5U3-. 

oRViifl-^i} ^ ^1^a>^ -fi-71 -i-»1| 21«fl ^)21=1<H Sife ^#si a)*>^ ^ 5J71 m^-ofl 

*>q-. ^e|S. h>^^- -fi-71 #sa^ W^l-a**. ^# ** 5U3. 



0 l^f^4;21 d1^a>S.a|^ <g^- <>1HS^(^) ^(12: AEROSIL 200, 200V, 300, R972, R974, R202, R812, OX50, 
TT600 ^f-i: 1- *r «>^*>7ll^ AEROSIL R972, R972V, R974, R974V, R202, R812 # SU^-. 

oil- 6 jA>fe sfla} Jg-g- «g^> ^If - 0.005 M)a1 0.1 jMn2l 9JAV1- ^ 100 ^^^1 cflsfl o.l ifl^l 5 €^7> 

WV^-3}*>711 ^7}£CK O] nl^A>o| u1 |^ ^^.^ = ^£ 7 >0.6 %°)^, Jt-* Sel^^ **b>^- 7^1^ 

7> 0.5 «1*>7> S\5m afl^fe- <J5°1 «>%3*>Eh 

^•71 H^Afe 3*HH ^l-S.^21- g£ ^a|1- i^-*>fe A^^l^ ^SJcK e]^« ^ oliAl*>mols fi. £ ^)l 

21- 7>a^|* °l-§-*H % tA J-Al« Sflt%. 
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«*^. °l-8-SRr -§-"l]3.^-b -§-«H^I?l^ -§-"11 3t$r -§-»l|2l *fh& -§-^^7)^1 -g-** S**>fe 

#51, *M «#2l ^ *M ^<H1 4^ 3^ Hl^rS 2:^1- H £i^=* 0 l-§-*H « 

3711 i\3L -8-«fiAi?i>q ^5} nl-fr-fr 31-7)1 ?H jL^aJom. ol «l-§:£ H>tf3*Mfe (■§■«» Al?lfe- 
-§-"11 Sfe- ^T-l^lfe -i-nfl) : (-S-*flA}?l^l -g-nfl) = 10:0 1:93. «l-§-€^. <>l^ft ^ v ^#°ll <r 

*i €«• 7Ht -§-«H ^s^Wfe .g.Dfls.A-1^ <4i«- 1-^, ^4^. ^Hm, ^swa^ne. n, 

N-cHSif«W5, "MI^M*, Sel#SS<Hl^^!. Hl'i^l^S.el-^H, ^1^ ^11-5.^1 H, Efls^ 

tm^, SelKS. 0 !^. #S.S.5L# ^1 Sic)-. *«gAi?lX| -g-nfls.^ ^11- 1-^. pfHa-g-, ofl^ f „.£s 

€ Sil ^. al^* £i a^** ZL2fHl*> SBl, ^ ejtil^ SBl, SBl 

^-Ir *l-g-«H <M ^# X^l 1 Ml*l 100 urn 11^^ 3°1 Bl^5M D i, 5 30 jan^ # 

4. <^7HH ol-g-sl^ ^js^fe- ^11- 1-^ <§3}-til^HlHA> til^ ^th* <§2^til<=3 ^1. «>H|H*V al^^l, <.> 
AflJ=*> wl^4 til^<y-#2l ^«r&*il, 7}^- *«SB€ Wb|^/^MS4 «1^ ^^1, 3SMtf/«*«l'tfel« ¥^ 

^i ^m^/Bi^^ •i^^/'Ssi-Bi^ ^tm. 

°fl^/*M|B*>tilvi -f-21 til^T^l ^*|) £^ ^^1, MSS€t£i±, -at-S-fi-^HIH °1M = 3.J*| ± 

i4MS. clo^^^f-s.^, ^*S-2.i<»MN<>lHJpaalMS. 4**1 ^51 ofliEflaTj) ^x), ^( 

*>31AJ"S] ^HH^i °l|^«l|s ^#*M1, <=>>3^S.MSm/^El€ ^^1, ^^S-Bl^^^, <=->3^ 

^1. #eltil^^-Hl^ ^1. #el s.^^^s.^^ jbj^b s.^) sg-ei^. 

efl^r>^, #^oji^Efle ^l, #bH*|s ^l, #el^olH ^l, ^l, ^El^/^cl^ ^l, ^-e)-c1 ^/o>3 

iiqsi ^i ^2i n^^i €3^31 ^i, i-^T^i ^i ^ i- ^ sa^m <=>i»<hii ti-^sife 



€■ t^l Sl^ 1 ^2l€ tifl^^r ^ ^ W ^#*Rr ol^'Hl "U^ ^"71 ©1^ 



<^7H aflW* ^flS.^1 ««BA| -a^^th. ^aflajiSfe ol*>sl ^lM- 71^ « ^ 5U^m o^oj ^=1^1 

^1. l-eltil^^, #3l = S.«^!, -il-S-iL^Tfl »Hl-^^, °fls.A] ^1, 5)1^ ^1 « ^ <u^. 



^71 ufl^-i- ^21 ^ ^x) 7]# M ii, ?!£SH ^^ltb ^ SIH *1e1«£.a*1 HflW* =r SI 

^1-21 ^el ol-§-E]31 *5lol°lH^-(H>^*>7flfe l:i -fi^> *el<>l«| 

H)£ n>^tq-t|.. ol^j^- *B)6>«)it(otC. *m^l 7>Aflol(^) LQ/LXAleli, ^a>7>7>^(^) 

^1§21 SE 7-1 el 2: -f-^ ^1 71* ^Hl £3£*H 1 *l3l*. 3] U * ^.S.*? ^^^14. 

^71 3^*8 ^sl^ LCD 2) ^el ^el ©l-g-Sl 3. Sife ^el «>i-§.«- ^ SJ^. ^, 

# ?«W A A, Ji-?- Sfe M-^e, #el°H^Efla oi-g-^H ^1#^S^ ufl^* 

^* ^>** Sfl^-. <a«J-a}£.a.^ ^o] ^7l7> 5«a«r ^-f)-* ^^^^.S ^5L(*€)«r € el^i 
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5 jum o]*> H>^-a)-s>7fl^ 0.4 /an °l A o v 3 ^ o]$}o)^. o]^^t^ £ o]*3&*\ ^7> #0.^ ^ajtt °1*!M£* 
SM^l 4=1 3*1 7M &*H3.x\$r #n Jitf ^#<>1 &s\7) 3+7> &x*. 



57} t}^ ^l^E|o1 5i31 #«}-3iL3. ^ 58fe ^ 3£Al W ^^|« ^ 58 

a^l^l -y-Efl SEfe si-thi-si afl^l jl^sj-* ^ ^ ^^§>tii a a] # 

*H alth* *^ ^* t 58^. 2^ olAj- ^#SJLAi ii E |s ^s. ^ofl ^^i^ ^ 

q^ns. *i*i*ua.i} ^ $^3. *n <>i**oi ^% >&^*m -r $8^-. °13 

*mn ^°fl ^Ai« °ji^# floji wfl^* s-m q-^- ?^m^it^s Ad^i*> 

<H =L 3<H1 afl^* £^*>JL 4^711^1^ HflW ^Hl ^^]f ^ 58^. 



Jl, ^A> ^-^ 01^3 ^1 ^-^ofl cfl^ oj^^v =^ ^ % >oH cflsfl aflf z^ £7 > ^£ ^n}. 

n^^r SAl «J Ala>z}-g. 2i>S-«j-7l nfl^-^ S a] ^-^1 q-S.*m. 15° ©1^ 50° ©l*}'?! 2«1 

tq- Jiail-ajoici.. 



-il-S.^ <HlAiEfls ^# *)*1^1^ ny ^4 Aj^aj ^ ^jol H >^-2|«|-tl-. o^7loflA-1 n y $ 
cRr 2^ 2^©1 ol^-fe n^7> ±2° 2* ^"l^cl-. 

SflA-1 7>Al^- is ^ AJ-^^-xl S^oL J2.S ol^o] Jf-o^^tJ-. 

•& ^JM ^t!: 5}-f-l- 0 l j!^-a> ^^oj ^s. s-oj 2592694S, ^2687035^, ^-2711585Jl, -f-2 

660601, ^7fli§ 10-18635631, ^ ^7fl3g 10-206637JL, -f-10 - 33313431 <Hl 7l^)^ ^1"^- *}-%-tk 58 



■?7fls.s] s-2002 - 0009434 



^3 4^S^ ^3^. JMJ*°1 «fl^ ^HH »>^*W e|« s.^ ?7 fljg 9-28148031, * 

9 -28148151*11 71*1)3 Sj-tf** * ^ 4^*1 ^5)^1 

* *TM q^-S *!•«•«■ ^1*1 tFSW st^q^ o^-g. ^^a1?] 7 1 3*H 

#3H*1 St-S- SEfe oj-g-tb ^eH s]sfl nil*©] ai^s)-€ ^3HH «>l-8-*H? A 1 * 



3°1 «>^*V4. ^#21 "ti^ ^ 3°) 7>^*>fe ^o} .B^al^ji, ^ 3*1 



^ol^H, #21 #B]7}a iH-flo) e , ^ofl^ 2 <>H = 1- ^ fli*. ^ 



^>-g-5>^ ^jol sV-S-oj ^oljr ^|^A) 51 7>1^V# ^ 5i<H -f^*>4. ^-i- ol*>ofl 71 

^§Hr °i-g-«- ^ zi-a- ^ ^ -e^7ji^# ^= ^ e^^a# ^-*h>B ^ 

«>%^*hjl. 360 nm ^fl^l 450 nm2l %<Hl cfltt * T^l^S] ^cfl^l 100 tflX) 500 ^Aj-ol ^o) 

«>^*>4. % *.S.>H21 7.y<q^ i 7}*]%^, q 4: €^<>fl ^ ^>*« ^ Sfl^l 

S), ZL 0 J- ^ (j7oj. ^ * V 5.^1S1-1- ^H) * AH o}3 ^S(iZL<a- ^r^: ^S., 3.M]^ ^H, 
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a]-o|c j oj-^Hi^ol^-tf^^ulE^, 2.2 - o>S«l i (2 - °M ^ in^S^) *1 -E3.-t5.eM H 5Efe <€2:5|l-fe"?f-, oHlS.3l)-fe- 
If, »jlS 0 Jfi-. E]j2.H-y:*ff- ?B~k * SJ^. <*MI«- 3H1 ^Sfl^i^ r *>2]Ai ^3}- ^ 7}<£^, 63$]°}*} 

^1 1474 0 1*1, 1989id 7M3<H #4. £th oflS.Al7ll- ^-fer ^-^^ *>3<2 # A ^^ ^l* ^ D tiS 

Ai, ^^ol^^-cg (SjAl-^^-i^i^sllol e > ^S2Ht^-iSJii<|olS) f *3«^.a.H^. Via ^ tt«3.%-«8 (PF 6 , A 
sF 6 . SbF 6 4 ^U^^H ^#3^3- a>*«3-. 

S«r, 2*3 £ tt-g-g- ^ >&-§-* q« #71 ^51 ^ ^*1M 21$ ^ #3-2) *\*}7] 

^leltb <£-§--§- <>l-g-*H. st-tM-* 3SPW1 ^l«B>Hfe- q^-S ^-i-ofl^s «-§-^7ll- £°Jtb :n-g-*l- 9*3^ 

^aj ^t-°l Sj^ol ^ ^7] St-g-ofl 2)i& ^3}- *-§--§- ^A)*}*) -Sj^ Hfl^ 3L^§>xl ^ 

£ Sa^. G 13-£r. ^ =r*l 71*<>1 <l«fl 21^ ^3*1 SJfe <4|« 1-^ 90r °W±3. JL&*\- ^ SJ-* 

#°1 -8-el flj^ ^o] ^5.1- q-El-iflfe uhot -tfofl ji^> ^-i- £^*><^ ^, ^©l ^ 

s. ^^vfls. 7><i*>^ ^ -8-31 3*1 <4«- *u ^^s.^ sii^i -B-^m 

Stb, ^^21 -a- el ^£7l ^1^1^151 vfl^ tfl^ ^ ^1 afl^-i- ^ 

3i^> £^ ^, ji*^> <a^£] -8-3] ^r-£ oi^^ 7><i*M afl^Ai^ ^ ^^^.S. 

VS^H al^-A> ofl^ afl^ JT^fl.* ^ ^ 21 ^1^1 ^Hl ^^1# A>-§-, ^A}*><^ ^_Aj. ^ 5flt|.. 

«■ ^°fl °l-g"5l^ -§"# ^"71 7l^fl^ f-^Jft 3# ^ Sfl^-. 

-8-7RV71 fl-ft- -§-■§■ ^*>fe ^is^fe -8-71 -g-pfl« 

£tt hII^ -g-^-i: 7|S. S^, 1- S^, ^ a^. 2^, 2^, i = 

Bfl<^l 2^, «> 2^ ^ #^1H 2^ l-oil>H ^a]*v ^ ^l^V ois-ofl tV^sl^l 



€#21 ^1^1^121 ?m^^r^S.S. 7}±z\m o}^ + ojq.. ^-slla}^ 7>ix|lSAi^ ^ 

ofl^Bfls 71-s^a}- ofl^E)]a 7 } hJ-^I ^ A>^-^cl-. o]a}. d\}^]] ag.*]^ He! 341 °1 H (TPP) ^ 

35)l^a^3H«m(TCP), Wl3il^-rl5|l^Si5ilolS j CfB|^o|^i> 1 ^|6lB7>i^c|.. ?>e^-^A}. oJ iE Ja £ Alfe 
HlHV «Hl^tll2 ^ a]ehaJ o)A^a 7 } cflaaj-y ^c-lcf. n^AV ofl^Efle c^l^i=. | rqn|]€5.*5)lolS.(DMP), ^ °fl 
^a^SflolE ( DEP ) ; rl^-^H^-sllolS(DBP), ^3-<a = ^*1«>1 S (DOP) S cH^«|'HH , SNI 0 lB (DEHP) , il = 

f-°l A>-g.^cl-. aIehaj. <H|^Efles.Ai^ a) e sa> ^ H 3) <Hl ^ (0 ACTE) ?J a) es^ <s>^ 
€H3l-¥-^(0ACTB)ol A>-g.^t(-. zz. #21 7>s4^aj, ofl^Eflasi oflsfe- ^-efl^l^i 31a1^a]- «>M«. >1| «> 
aJ>+ cl^-^, zj-^ Hel'SelEAV ofl^Efl^} S#€ch ofl^itfla^l 71-^^11 (TPP, TCP, «lifl^ - ^Bfl^a^sll 0 ! S, 
cHllHms^SMS), H^aj. ^l^Ella.7^1 7>i^l(DMP, DEP. DBP. DOP, DEHP)?} h>^*>t11 «l-§-€^. 



SEth ol^^S. SBlsfl^S^iillolBCTPP) ^ <Hl^ = El-^ofl^^el#ol>sl h>^*>711 

7>i^i^ ^is.2i ^-<^ se^ a. ^f-#^ 7iiAi-a- ^«ii ^^.tb i^oi^m ^7>^«>i ^±^. si? 

ofl ev^^ol ^tflslte «-^7> t Sflc|-. Stir, 7>4i^l5l ^7>^=o_5.a^ ipg =^^1 ^ofl ^ 2 ifl*l 15 ^^=%^S. ^7>s> 
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*i -B-S^l, "fi^fe -8-5.^11, S e) f]- 2. -^-£^1, ^^AV ^.c^d £ i=. «. 71 ^ -o] $ 

^dtnZr ■^S.^S.^ 2-SlH^l -4-WI^M ^§r. «ffl2:Helo]-« -R-£*)l 

2- (2' -«lJEJM-5' -Dfl^Bi)^) -42«£|<>>€. 2- (2- -3- -5- -t\ --fl^^) - 

^o}^ -ft-JE^S^fe Sll#Al^ : ni c ia^oilolE i 2 .,4> -t| . t -^-^5il^-3,5-t--¥-^-4-*lH^-A|^lSofl 

o)H ■§•#, -6-71 -a-£jflS^fe <Hl^-3,5-q-t--¥-^-4-*lH^-Al^^«yA]- 21 

21*1 ^^11- Slcf. 3= al-g-^^-a ^Ml, oil* *^ ^-711 6-148430 7l^*| 

Xtq-. £ tf^AI «>%3« *>21*i *^ H»W Ji*^2l *^*|5>lfe «q 

^S) -i^- ^eHr 3K V 370 nm °1*>3 *!-<2l*i2) ^ -f^S>al SE^r <S=Sl«: ^ &*1 ''H °1 «fe ^ °fl 

M 4^8" 400 nm o^o} 7M*^ 7>#3 3)£ ^ o") h>%3)S>t1) A}-g-£ch ^-*1, 370 nnVHHSl *f-^-£o) i 
0 % <>1*H«> *}JL «>%^^-7flfe 5 % <>1*>. iLcf B >^-3)*>7flfe- 2 % ©lelt!- ^<HH MSiH^Vt- -R-S.*)l 

at -frJE*|7> a>%^«1-7)l *>*«th 



££»J ^7>«>7ll4 ^ £S S^^ofl ^7>^- ^S. Siq-. ^-71 ^l*} ^o] -R-71 -§-«flH]^l Sjrfe- 3£r -fM 



€■ ^21 iL^ ^^8* ^ ^Sl «^ q«>7l ^SflA-l iifi # 

MMEL*&# ^^^ll. iq^l/^T **»^|. #81*1^**. «e1 (N-^l^-§-o>3^o>nlH), ^El^l/Hl^ 

1-^-^ ^Mltiii, 1-Hl^^-Hi^, <g 4i si- 1- ell- efl^l, #el<Hl^Eils. ( #3)0101 = , cHlS^l'i/'Ssl: 

nflEl-H^BflolH ^21 $ ol§ 1- ^ $jq. o^tb ^flS.* -U71 £.i ^ O.S. -g-^* 2>ll*>Jl 

^^oii 21*11*1 *t*m^ n^. . . . 



tb -g-^-i- 2:^*H =r $aq. °lfe *2j 5^61 ahfe- ^«HH «>^e ^12: **a°l^. ^>*^fe -§- D fl 

fe- ^o.S. ^5. SI 31 SEtb i^-g" "1121 ^ol*>7l qsflA-1 2* -§-"ll# €^"*H ^>-8" * ^rS. 

SJq-. S.^*>7l -S-71 -g-^21 -§-nfl^ -§-nfl7> a>^«>cl-. off s.^ ^s^^^ n - = l| 

oli-HS^^r*. n-^#, 2-^-1-. tert-^lM-, 2-^1^-2-^^-, Al#S.S?^ f-* ¥ =r $J 

i#^.Hll, if-^LHm, »MSIHI, oMS^ 6 !^, ^MltHiHSf, ^^°fl^, ^^1^ 

■§- 1- 5iU #el#<Hl^ls(Cl ^fl^l C4)fl-^i^ HS««#el#SiiPimoflB))a (PGM 

E), ^l^-B] #Si<Hl ^ = , HS.^^l^ej#aii-n-HS. ; SollBfl = , HS-^^^el^-S-icOi^HS-^ollBlls, H 

S^^l^Bl^ii^-^oflqs., SS.^€#2l#Sii(Cl vfl^l C4) ^•^oflBfl s <Hl>i^)a#5.^^ HS.^^!#el«S. 
iifltfi<>1|Bfla>MlE|]olH. HS-^ ^1 #el#S.ii <i ^ «H e1| a d ^l ^1 ol e _ ^ ^.^ -§- n flS.Ai n|^«SSBl-«>l = . N-^^^l 
*el€- ^ 5ttq. «r^s)fe ^^r qqq. 
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€■ "i^3-&± <H|^ = 4*1*13 4HHH^r <S4 ^44 4fe 44344. o]*j. f a <a^l 

4tH 4*M 4^44. 

^f-^.^.^ ofi^s ^f - 44 3)1 2] *fl2:<i4 -tf-^i^i ofl^Efla -g-*H 4 < 4§- 44*H1 4<?i 4 

4<4§. 44*113.43 434214 nfl2] ^ (^#) 43 44 4°fi4°ti 4*«4fe- ^-7)^ ^.pfl^ Zf.^ ^ ol-g. 

<34 afl^-ofl cflsflA^ 444?fl 4-°^ 444 3444 24 4 31 jL, 444711 24 34*1 ^4*114 444 4*<§3 

o] 33tt 447> 5U4. £4 Hfl43 c)4 4434 Uflfe- 1.0 HH Ml 4 2.5 «fl ^ <>] cf. 

4 ^ofl 44 ItSii <H]^^1=» 4444 4<3 4«?i *i]44 34 43 <332] #4 4 D fl444^ JL-&±3_ 7>1 
44 44i "34 7>4444, 4i£ 4 £44 344 434 t fl M£S 44344. ie|q, 4£7> 4^4 
7>^l7> #1444 nfl^-ofl 15 <c vfl^) 160 1C 443 $#7} 44344. 



£4, 43- 3jiL4fe- 24 44^3. «444 34 €43 §44 nx, ny, nz4 43 3 $floj| ^4 ^Sfl 4^4 4 
^ol4. e|* 1-^ 4<3 44-°:5l <?t4S84 34 4 443 444 44*1 Tfl 3.1$. nz$) &°] 444*) 44 3 314. 4 
34. €43 4 ^4*4 o}*(| £fe 44^=o.S 444iLS4 7fl44 4 $14. S. ^§0^ <S44-& 34 4 44°1I4 

S4*°1I 4*7} 4J44 344 534. 434, ^3134 444 34<* 44*i 47} ojfe^, 4 44^3 444^33 

44 44441 4434 4*34jI 444 al334 Si 71 *fl,g-<i -$44 ^4^:5. 4*4 Ji<8 «444ul 434fe 3 

44. 4 341)51 44 <&4«\£.3.<3 iL3 «44 3*1] 4 4 $14 ^-2] fl-S-*> 7fl^«- ^ 



^. t^S] fi.^ ^#21 IfSiA ^l^l^lS.^ ^slfe %n ^"i" ^71 ^«fl^1fe ^#^r ^ 

^# ^12] -frel ^l^S. 7><i$>jl <a^l*>oi ^-7] ^-c o]t}S. ^*}Sr ^tb Sfl^ -fi-3] ^£<=>1 

^e))^^ "S^l^ ^rS. 5U4. ^leltb "^^1 **a* -fi-el ^©1 #^1)*>fe 7>i 

AA -§-#*>^ ^, ^S^l?! ^-eBoHa] <a-a*>^ ^ o., .g^Ai7i^ -g-flq oj 44 7>i^7> ^g#^ 



ny, nz7> nx > ny > nz2} ^7^1* ^*>j7 ojtf. ^. ^o|^ ^7) ^ ^tfj ^^^-o] ^^7} 4, ^ ^2] 

^* nx7> 3jcfl7> ^nj^q-. 



^ ^2] ^ «*«3q- °J^14*>°i ^>-§-fl-*.S«| fl^-ol =H^^14. ^^421 ^1^41- «8*Hr * 

•S^S.^ ^1*1 <&JL 1-^2] «^4# ^l^*>^ ^ 5ft 4. «■ ^21 

SL2l-7> 7H> 3L2f^-^S ^flsl^f ^Efl5) SW-S^r ^- ^2] iL-^- 5S%%^: 44 4^ ^#21 1-^4"?1 

^fls. ^4fe- ^-f 6 14. 4^^1^ 4^°14 100 m «14* S^14^14 44^4^ 1000 m °}&>}IL 

^i] 4# a J*Mlfc- 1000 m ^fl^l 5000 m°14. 
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4 4*^ 44314 ^4*4 ^7} 4£r 4"^4 4444 # 3-^ 44 44 4-§"444 «£■ 4 

4=4 4* 44 44444. 

H =fl^-o11 f-^4-° 3- 444-2-3. 444 ^ TN S.52] 44 s)]4 44^1 3* ^.^(^aj o_ sfe . # 

4 4421 44 "cHM] nflSfl 45^21 4£S. ^.2.4 44^4 %*3r*$£\ 4^4 4444) -2. 3. *l, ^4 #2. 44 
.£4 sjf-o) 4444 <g-|- ^ &4. . 



* ^-44 4444 €444 * ^4 #4" ^4 444 444. at!-, * 444 €#4:<i 5U44* 44°fl *)14-4 
444*11 4- ^21 44 444 44 *H & ^2] Ji-S- €4"44 4 4*11 3.4 444 A 

3.4 44 444* *H44* 4-E 7>^44. 44 -§-4, Ht-SJ^ °fl^3.2l ^ x^** 444*<4 44#* 
<q^o_s. ^ 4*°flTr *H4 ofl^^ss- #4-4 4444 44*113.4 444^: 44 



4 4* 2^ 444^ 4444 4 ^444 47l 444°ti 44^43.4-b 3-4 43-4 WIS. 4 

444 4^r «tSi± °H^]a <>1 44 *l]442l vfrigo] 7)2) sg^J-Tfl 444^r 24 444 

44. 

J£4, «■ 4:2.44* 4* 4"7l 4*114 4"4 ^447} 44 ajjiLS>31 44 44^1 H £4. 4% l 4 ««|* 

4£r 4* ^r*144 4*8=4 44 4 W 4* 4444. 444 7121 3g*844* 4* *H4 444 4^1 4^Rr 2l-ol ± 

10' OHOIJI. 4444*1* ±3- 4*-fl. 44 4444*1* ±r 4^14 4444. 

* ^2] -g- ^2i ^-st- ^ ^f-oi ^%^2i ^^>4 ^>°i<hi ^wke-^ *h €°i e^*> 

fe- 7]^si etl' ^4 ^ 4^ (^7l>H. «^-421 -a-tl ^4 ^ -f-4-%^- 3)i2.*>ai SJ-g-)°l ^)j3L*>S.-^ 

^^-*H. a^l =r sa4. 

^•^ sai ^ion ^.sflAi -a^^4. 

°1^<H^1^ ii£^ 2^ ^as ^^*><^ ^^t!- ^°14. ^s}- hi ^4 ^ #4^^ 
«fl^l?l 4-§-tb4. °1^7fl sfl^i ^^^1 «W«tsii ofli^a ^f-ofl 4nix.1ioie.t1-4. 

°] nfl €1-5.-2.^ ^ 4<H£ « ^21 itaii 4-§-*>^ ^^.*>4^> 

^4 44^)13. 4-§-4S i a -if-S^i E5io>^EfloiE (TAC) ^s.^. q-s. 39^4^4 44i-1l <5 m°fl 

t£ ^(44 €■ ^°11 4^|« Jl4« 4^fls. ^4 4*«4^ ^^4* ^# 
^s.4 ^ ^4 Itsii ofl^Efla ^#^r 4-§-*Rr 44 444 44. 

zz.b]jl, 444^r ^- 44 21 44 ^-4 4442) 44^4^°fl 4*4 ^43:a 4 444 44^ 4^- 

4°fl 44** £^44 St* * ^4°11 <i^^a 4# 4444 n 44 44^11 TAC (H 

4 4^1 ^ 4<=) 444 444 4£ 44. 

44 ^44 4444 44 €4 -i^ 44 44^1 ^444. 4 ^<H1 ^44^ 4* * 4:44 44 Ji 
4 444 444^ 4*fl 43 iHl 7>4* 4^3. #4 * 444 44 S.4 44 » 4* ^ 5U4. 

-g. 4-421 44 3.4 44* ^1 4444 44 €4 444 ^ 44 44^°fl ^44 ^1)2 444* 4^-4. 

^lli 4444 ^4 -a 44 ^ ^12 4444 44 4i 444 * 4-44 44 ^-4 4^4. 

4444 S^l* 4*H 4*tt44. 
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*)U 4444 ^3 4 44 £tt *i|2 44#4 <*I3 -4 44 * 4ii 4^*113 ft 433 44 34 €44 4xr 34 
44444. 

44 34 4#3 4331* ^ -i^* 44 34 4 #4 434 4 4.4. ^3 €3 44 3.4 4#4 4-4- 

4 33 ^4 44*||£| §4*4 3)cfl^ol s)^. ^4 ife 3JS4^r 34 a>^-2| s}-nh £^ ^3 4 

2] 44 34 €#4 7>4* ^3 33 444 44 34 4#3 33 444 43 ^44 44 44444. 



^3 a A] ^ofl a. ^ s**)^ 34 , ^-g- <»13 4 44°ll 334^r 443 7l*2J 44°fl Hfl 

34 44 4444 44 4447} 44 ^4344, 4 «4| 44 4#4 ^4 £fe ^ 3g^>^ 4- 44 £fe 

^"71 71^-4 44 3 44 4443 44 44°fl ^- ^-^Sl 34 4#4 345. l°fl 43343, 3 3443 ^ 

4 4 433 #34 l^^S 4^344 #n*]±r ^7] #4. 443 44 44 °fl 4 433 44 ^ 4#4 1* 

4 434^ 34 44344. 



S3 437} 43 33^3^ 443 (tn 3) 33 S3 43 4 34, TN3 33 €4 7}4 7}44 44°11 ^ 

7\ %n 34 €#3 iif-s.^^ oii^tfl s ^f- 333144 344^- 44 44 34 €»-§: 3443. <E4 44 

34 €#21 4#3.2>1 <H1^E]]3 ^ ^o} ^cfl ^g-g. tg^o] A o V 7 ) 6H;g ^3). 7> ^j- 7^3. 7 )^.^ 

333 ufl%t ^37). ^30.3 z)*L® ^^-§>^ ^o] ^. tg-^a] 3:4^ ^ Si4. -€€^ 

^.S 90" ±5° °l*lth 90° S. *>fe ^J^l a>^-3)*>T^. 



^- *^2] Ji^J- €#2] Bfl*l ^EflSAi^ ^-§- ^ 71^- £^ #4^^ 71^:4 3&#42] A>olo]^ T 

TKl- 0*3 «HS)7>4 ^EflS Ull^-S}^ A>-§--S:>^ ^O] 7>^44. 

^ ^2] ji^- €#€r sfl'S- ^^8 ^1^ 2J=^S1 4421 «444 -€21 -ffej 2^ #4^4 71^- a>c»hi nflAi^3i -f- 
4^ ^4)^21 ^-f <i ^^a^ «aA>%& ^ #4^21 ^»fl£ Hfl^l«: ^ Si4. £^ tb^ 4^>7>4s. %4 a 
4 i"fl E^f 2^11 *14^s ufl^isils 4#°1 Si4. 



^ ^21 s-aj^^c]. jiai-^o^s. 4«^l?lfe ^-4 ^.4 €#21 ufl^l 4^-471 ^-^-§- ^^8 414 7>4 t}-4* 
71421 4*8 44°fl 471 44 a.4 4#21 -f-^ ^14*il ^44^ 44 -S.4 4#4 «H44ii 44 ^-4 

4#21 ■f-'i ^14^14 alcfl ^4#.44*1 471 ^4 €4 7>4 7>4* 7i^^i 3^1 ^€3i?.3. 3)a 

4 44°1 44^44. 443.2.3. 3^4 44 442| 7l$ *8-44 44 80° 100° 21 «j$H:n, 44 

347)1^87° °14 93° *1 4. 34 443 4?11 89° 44 91* d l 44 4 4 443 0.3. 90 - ?1 44 44344. 



£ 6. £ 7, £ 8^ 44 4 4^ 44 3.4 444 «B34 ^3 S3 4*12} 431* 44^ 7ll^£44. 

£ 6, s. 7, s. 8«H13^ ^3 4 (27)3 44°11 44 3.4 4# (29, 29>)7> »ll*lsl Ji 444 (21, 21 v)4 4xfl«4. 
(28, 28')^ ^3 43 4*8 44 4 43 444 44\fi4. (24, 24-)^. 44 4443 ^34 44*3 «H4 444 
q-Ei-» ; fl4. (24a. 24b)fe- 44 4443 ^34 44^-3 43 443 71)^44. ^ 6, £ 7, S 8<H1 44^ 44 
44. 44 34 4#3 434 ^Efl^- ^ ^v^s. o^ajo^ ^^-*>^ <^34 343 4^ 444£ 5:47> 
5i4. 



43 44 34 4#3 43 43^1 43 4344 44 444 ^1433 44 3143 43434£ 4^- s. 63 (24 
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a, 24b) 2} 44-&21 yfl^^ofl i+Ej-iflfe. a>2]- 44 ^*fl 44°fl tfltffl 434°1 ^a|©.3. 444^r 34 3l4 

ajo]^. Ji^v ^-§-21 Bfl^l^ Jf-^ *)*l;i)14ht- ^ 4 71^4^3 4fe 3°) 3* Jl43°14. (24, 24.')3 44 
°1442l «|34 4443 « 0 >^ 4444 4*l*)14°fl 4^4 44°loI 444 5^4-b 4*3 44 

31 4 #44 44 (26, 26')^ 44 443 °-3 3]J5L*>fe 4°1 A^^t)-. ^43 °-3 3.2.4 444 

54 4444. 44 34 44°flte 44 444, * »H44. 4^ 44*fl2l #4^4 ^e], ^-71^71 44 #4314 4 
*1 3^*WI 4*1344 £ 6°H*r ^4=M 584. 44 a--* 443 # ^AHi ^A(*>7|| S>144. -g- fJ-^21 

434, £ 621 7>4 JL43J13 444 4 58 ^Eflol^. 



4 4^3 44 34 444 £ 64 4444 444 43 4°H 4*144. 444 314 444°fl 444 

3:£ 44^-3*1 TAC 44°1 44°1I ^4^ 4444 444^ 444 3*H 4*14 4JE 444 33: 443 

444 -a 4°fl 444 33: 44 «fl4 4 4>33 44 34 444 444 ^£ $14. 

< <a4°l> 

°14, 4 4*34 44°fl<1 sisfl 4^*1 4*3444 €■ 4*34 <>H 4333 4-b4. 

< 4*H 1> 

< < 44 34 44 1A, 1B3 *f|4> > 

£0} %*l ^ ^s. 1A IB* z\A *H4444. 

< < 443.5.:^ °fl^|3 ^s. ^*f| al o} > 



44^143 *14£ 2.00, =3.^^.^7121 445E. 0.80, 3£ ^ #45. 35021 j|*aii«»>A(^|olS = 33-2- i-IH 
S 100 444, °fl^i=-^-^<Hl^#elsell«>lS. 5 444, 33*11 4 3-^*11 4 3 3 gaHl^ 290 444. »H4 

4 60 3444 4^ -8-7H1 igji ^^-i- ^^1*1 60§-^> 45t*M -§-sfl«l-^4. -§- 

71 ifl-^-fe- 1.271 ^-ol 5)^4. o] £lf cj-^o] ^El(^) ^^-21 oV^nl <H No.244» 4-§-*M «^4« ^ 24 
^^1S>0^ ^21 71 ^ SJC}-. £tb °l2l-ir t£S ^71 <a*ai>;«>-M|<|«>lS =3.3)^.^01 e 5 E^ial 3 

^^il^elEl ?flnl^2i(^) 6 ElY^l 109(^14 ^sfl^elEl ?flnl^ 2 (^) ^)1^.) 4 El^r 

Si 171(^14 ^l^elEl ?llnlSi(^) 5 -S^li* 94 «^m# 8 

-i-tsii*H ^>2i -a *^4-fr«w-2^*hss^-. 100 xfl*n -*7i xy.21.-a ^^i:-§-.^*.2 ^^21 «i 

■i-S. %7}*}2. b}>1S. €thtb ^f, 4°l3.^-Bl ^^oleH^i <iS ^-ofl 30"C°11>H -B-^*>^4. ±. 

n<H3}± tH <»1^«HI^ 25t2| ^£21 ^^1^ i £11^3)1^ f£ ^VoflAi i^V ^^tb ^, 4*1 

^^oiBflih fe ol^ofl 15 t;21 ^» ^#Al^ 15^^V -H-^l tb ^, ^Bfl^ell^ <gHS.^-El 4514^4. 4^1*121 ^ 

^21 ^ -§-nfl^ ioo ^^%«1^4. 6 H4, ^ €3* oi-§-*H 4^14?1 ^21 #^ ^.3. 

31 ^ ^4 -fi- < 8 ^4*1^^-3*1 120r<HlAl s. ^i-^s. 1.65m. -B-^ H o v 

^(^i 0 ! **) ±3, l.iHfl <S-ii4S4. ^^1 ^S.^, U4 80^4^1 ^4tb ^, 4€- 4-S-4 

^ 130r°fl4 ^.2.3, l.l«fl <a-tl4S4. *a1 ^4^4 130"C-H1a1 10*4 42:^1^ 4^1 100^21 ^f- 
Sl± ofl^fls €#(-i»3.JJ.^ <Hl^tfl = 4# 4*1*11 ai* ^Si4. 



^l^tlls ^f- ^|^1 ^ a i^ 3)^ 200 mm21 -fi-e) 44 4=-4 ^1*21 3.o]c]} a- i m> z}ol i 0 00 
m21 ^# 4^^-5.3 4^4S4. °1 "fl, 44 44°fl ^£ 250 °C 2) <^3.^ ^4 cflol ^1 7>^-i- 

4*1 4^ 44^1 el 21 444 44 4S 4. 

<2°14 44 4<H14 44 4 4421 444344 -S-t^M 444(51ffitti) 4421 ^44 nx, 444(itffl«i) 44 

21 ny, 4^1 4421 #44 nzt SiSfl 4^4^, K 0 , K t * 44 4*«e|^ #44°fl4 84.0 nm, 175 

nm°lSi4. 
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a)7}*\, K,, = (nx - ny) X d. K t = ((nx+ny)/2 - nz) Xd. 

3** 4^31 KOBRA-21 ADH (iL*l 78*1^ 7l*l (^) ^|*)«- <>1 W*l 23 t 55% RH2] «3*HI 59 
0 nm°11 5fl°H. 3*>« S3* ^3* *H S^-l- nx, ny, nz-fr ^*>^^. *W<* 7l*l)S] ^-§-*H ^r-& 

^ ^^tt ^4 1.8 % c >l53 c h 

< < ^r*# ^ B <M3> > 

<fl*S.£.£. °toflS. ^# 10 cnfSl 3.7)3. 23"C, 80% RHS] ^a*>°1H 48A)?V ^f, ZL ^ 

^ #^«><^ WIS. S>S^. 4 v 7l 120-CoflAi 45*# 7><a ^ -S^ft ZL 3^ W22. 

o|t).. zj-zf -go^ ^#0.3.^3 s>7) Tfl^ofl ^sfl, 23 "C, 80% RH ^-g~§~§- ^SfM}. . 

=r^-i-(%) = ((Wl-W2)/W2) x 100 

< < nfl**Sl ^3, v > > 

AS] 

^-71 ofl^Efl 3 ^s. ^)^^| al ofl ^e}-^ wj-^(0.1 xan)« £^*1-aL <a-*l #e1wl\d^-# (MP203, 

(^r)*)l-g-) *ll3:*/-& = l:4-§-^* #o]o\ «} #3°fl 5l«B £a*>S^. «>lt|- 80"C 

^*}5ft4. ol^j^- Hfl^f, AS. ftt|-. 
(nil** B3 

^-7] ^»S^ ofl^Bfla ^# aiofl €^ ^(0.1 Am)«- £-S*M 1a]^^ ?£t ^ ^ 

#e)til^ : = l:4-g-^ SJ-^H «> #3°fl 3*1) £S*>^^-. 0 13-§: 65r ^^.S 

3 ^ ^-HH ^#SiL^ °fl^3|S. al3 3|cfl.3 U-^S 2}5L*1-fe INN *H afl 

H-SVij 4 

OH O • O 

C-(-CH I -)-CH=CH, C=0 

. O * CH, 



Y ^3 + y%±3, ^f«}JIZl 2|l5}r X ^r* ^-^^Tfl tfloU 7}^ ufl^lS *]-^t)-. 

oi^, ja/tf ^f-^si ^^°fl ^«fl^fe ^t^Tfl ^^*>xi ^ 3*8 U-^-a- 7i§^s ^<a*>7fl 

^S ^^^n)-. 

A ^**(A. B£) 2^)2)- *}7l 7l^)S1 -§-^j LC-1. LC-2* ^ ^i}<^ z| Hfl^£l ^S*>^c)-. 

LC-l, LC-23 ^^g^ofl *SflA^ S ^ ^EliSl^f ^a^^o. ^IgS}^ <Qr ^ 5ft t|-. 
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Hfl^ ^3 3£ ^iS^fe- aflW^- iitt -B-B^l- ^>-§-sH ufl^t S>H -g-^l LC- 1. LC 

-21- hIIW A <M1 £5. ^ -Ml* «fl W°l ^ sqjE-ij. WsS 1 *. *i^M*l* A >-§-*H 

^ ^.7] 31^1 E)^^- Aia# ^i^-«><h °13* A J-7i 7i^5)- *<a*Mi *h «n i 

zfzj-s] sl-thlr^- a^s}^ ^£ s.^ b]- ^] o.9 mil ©l**^^. 0 )z\® «3 ^5 

^ez]-^- ^) Tfloli^ KOBRA ♦ °l-§-*M ^W^ 1 }. 

(LC-13 2^) 

MEK89.5^- 

12^f 

24^ 

33^ 

^7BM 369 (Al«> ^-g^B} ^1^) 1.5^¥- 

(LC-221 2^) 

MEK89.5-?" 

13^ 

23^ 
3^th# 35^ 

Sl-SV ii 5 

CH,-CH-!-0-(-CH 1 ^-C-0-(^)-^^-^^-C=0 

o 

(CH,-fc— 0-C-CH=CH, 
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#*M 7 

o o 

CH 2 =CH-C-0-(-CH2-)^-0-C-CH=CH 2 



[It l] 



o] Bfl^ a, B2| HBl^HZte Zfzj- «t 5° 80° oK Vo l3L -g-^ LC - l£r =g-7) ^ ^H^-fr, 

LC-2^ *7l Tfl^H ^ Hn^fr ^thl^r 3°1 SAlsq^T}. 

< < %n -a4 v ^#21 *n*i-> > 

^■7|ofl^ **HI m** A3H1 ^-71 -§-<*! LC- 1# «> #5* <M"g-*M £^*>^q-. it* 0i3.fr 55' 5] 

EflS 302: £12:, ^l^«fl>H 75° , 302: "3 ^2]-S *>3. 98 kFaofl^l 602-^ 5*1*1$ * 0.1 % 2:^i*H 

*1 450 mj/cnf51 *}Sl*l<>fl SJSfl ^^^tj-. o^Tfl «fl^| ^ol^l ofl^ Bfl^fr 

< < Ji^ 1B51 *fla|-> > 

^■7Ha-1 B£N ^"7151 -§-<*» L0 2# $M<H #5* *>-g-«H S-a*}^. £tt 55° 51 ^ 

^EflS. 302: #2:. 31^^ 75° , 302. # <S «H 98 fcPa°1H 602.# €it S|*l -f^ ^ ^.E.0.1 % ^ 

450 mJ/cnfSl 51sfl 3 SMS Bj-g. ^^fltl-. o)^t\) tflH <£c)Q i^S] 6t}^ *m%-%: J£ 

IB* ^Sicf. 

cffr^S ol«>21 >g-^<i S1*H 1A, IB °11 ft^jAl Al*>zj- #^-§- ^i}. 



^# 1A, 2A °fl a-1 zl-zj- o)t}£\. Qe] ^ 4a 5] ^#^># -fi-3] 71^ ^^-^ a}<>1 ofl H||Al*|-a| ^*i-s> 
Jl Sfl^S 3 §7>«>53^". °1 ^ *|*1*W ^*}<*l €21 ?^*R? 71* ^SJ Si tfj 

*^S1 JsL-tf «!-§■ 1A, IBS} Y ^4 <a*l5K&-s. Bfl^l*>ol Sfli£ sl»S^2l ^^-^r -f-^°l ^J2.5>£^. 

^^-*>5t^. -S^-, NEC *D§ 15<?1^1 a^l ^^1 Multi Sync LCD 1525JS1 A>^ofl ^th^iei ^ U 
^^*# ^el^l?l 5* ^V-e-^Sa^. °l^>fl ^^^1 «■ ^21 ^ ^^-tb ^1^# ELDIM^} ^ 

# EZ-contrast-ofl ^| «fl *] ^^21 S^l £}- i^AlS) a-Heh^H Bl7> i 0 

ol-** a^l*>^- ^^^<>i) cfltb ^-a 'S-^as.^-eisi ^A>zi5i igfls. sAi^t}. zl ^4 ^21 %n a.^- €#<H1 

^SflA-l <gol^ Alo>Zl-Sl ^fr a 10 fl S Al*>^T^. 



< < %n 3.^ ^ 2 A, 2B21 z\M> > 
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o}MM7)S\ *1«S 1.60, S3. -2.^7151 1.20, ^S 4003 €t-3.S^<>M13l 0 lS S3.31S1-1H 

B 100 ^Jf, °11^ = h1-^-H1^§b12511^1H 5 He)si]\tS^2lHB 3 <*3H1H31 290 ^ 

60 ^^^1- ^^1 -§-71 °fl iiti-Sl-^^ >H*i*l ^-gr*]-^ 60«r# 45"C7W -§:3l -§-««*>S^. -§- 

71 vfl^-^ 1.271 #o) 515^. ol ins. o^n] ^(^) *U^-Sl o}^t>l o^x] No.244» *}-§-«H ^tlr 24 *l 
?t ^l^W SS ^Sl 7l^~g: $1}. 5Ett, ol^ ^"71 'il-S.S^oMl S HS-SlS^lS 5 El¥ 

>31 326HB>is)l^elEl ?flnl^2(^) *|$) 6 31**. El^f^l 109H«> ^1^-) 4 

E}^1 171(^lw> ^Bll^elBl ?11d1^^(^) *)1*) * AEROSIL K972V (<a€- ^HS.*} (^) ^0*) l^Wl ^^r 
"113*1 94 3^*^ 8 **** -§-Sfl*H ^-ti ^r*l -g-^* S*)!*}^. ^1 £5. 100 ^ 

^•fl cflsfl ^71 7>S1^ -§*»-§- 2 ^^£1 wl^-S ^7>*M, ^Efl^ sl^ofl o}sfl £^ *, ^°lS.-¥- 

Bl i^SHi IS ^Ml SS £S 30t:S ^-^S^. ^"JliHl^ ol^^l 25t;5l -grSS} £^-f- ^4**1^ £S 

^l"?]^ "iS -#<>1H 1**V ^St!: *, ^tN^ €S ^l^ofl 15°CSl ^^t ^«H?1 15i£r ^ *. 

tS^El **£\*}<*Z±. »Ve) A l ^ ^.^ = -g-nj)S$,g- 100 ^^%Ol^Cl-. ?jl^8)H ^Al O]^ <£Al ^lEll- 

a>^>c^ Mi-elAi^i ^3 «j=ia* 3.3. &®jL #^ ^ *8-^=jq- -fr<3 ^(«<>1 **) -2-^ ^^M^S 

s.*i i2or^i^ i.2*n, -h-'S n-*(£<>i l.os^n «-a*hsa^. ^ *s*. ^ ^si- sor 

^ «jzi-e-^, ^01 cj-^. i-sii- A>-8-*j-<*i i3or<>ii^ ^<>i ^3.3. 1.1m <a^i*>^ci-. 3.3 i3or°ii 

a-1 10^ ti^Al^, sj- 10 0 ^n5l ofl^s a ^# ^l^l^l a 2)# QSX^. 



^3.3± "flifli ^1^1 4 a2*r S<H 200 mmSl -fre] -Q-fr ^ ^1 S<H°fl ^ 1 m, 1000 

^^^1 ^» *o|^ ^ u o v ^Sl ^^S-^-Bl ^#^*H fh*^ ^S* nx, ny, ¥ 

711 nx# Ji-S- 1A, 1B3 xQlZt, i$7}Q %-<a?>}7]) R c , K t l" ^ -ar*jRi^M, S.^ ^*9°f- 

34.0 nm, 175 nm°lSi^. 

St!-, ^1^51 ^1=6. Ajs. o.- ^#S1 s-^ofl tflSfl ±1.3£51 HAS 51<H Hh^ «.S ^r*-i-* 

^4 2.1 %°)^. 

0} xlxl^l- ol^-^ nq- ^f- 1A, 1B3 *f|3M*l- =L x]*)^ «11 S^l*>al Tfl^SflAi 

^ ^ v ^ 2A, 2B* ^Si^. St!:, ell, 1 ^Bltb ^ v »g-^=£. ^<a*>7ll *>^^. 

tt-^33 ^fk %n ^ ^# 2A, 2B °fl ^rSfl^ Sj-^^. St# S 1^1 Sa1*}£i}. 

< < S.^ 3A, 3B51 ^2, v , I §7>> > 

oHl^lSl 2.30, SS.3li 1 d7l£l 0.5, ^£ ^£ 3002} •It-S.i^HlElHB =S^AM1<>1S. 

100 ofl^HE}-^<Hm^-elS5llolS. 5 ^1%=^, sels)l^iisl)ols 3 ^Jf, "gSl-Dim^ 290 

60 **JHI ^^1-S-7H ^tl-l-i- ^*H, 60^ 45r^l -i-^ ^-«H«l-S^. -§-71 

vfl-^-fe 1.2 71^1 S|5fttt.- 



ol SSI- «>>55:x»l €^ (^r) ^1^-51 <»>2nl <^i|.ji} No. 244* ^>-§-*M ^^-tt ^, 24 ^^1*M SS *\%-& 

3ft4. Stb, °1 $1-^ 1E1 ^71 ^t-SS^^Mltll^S SS-SlS^l^lS 3 ElY^l 326H«> ^sll^BlHl ?flnl^ 

S(^) 3 109(^l«>^i2il^e)Bl Tllnl^i(^) 4 ElY 1 ?! 171(Alw>^sil^elEl 

^) «3SH1H^ 90 ^^-¥-3 <Hm* 10 H^-fr *«-*h<H a* -§^* s 

^1*>^^-. 
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-*7l 100 tflsfl -§-<3* 2 «1*5. ^7>S>al =£3)^ fJfr*l 

tHS-JM ^Efloiei]^ |e ^vofl £ a 35 1 a -B-^^S^-. ^Eflolall^ «§§. o^oflA) 35r9 ££2} £^-f- 
£:£ *W°a ^l^li A o voflAi 1R> £2:$ ^, i^l^Bfli US °l^ofl i5r°l 15 
±°2: fss^ *W>5a^. « -a* -g-m*'* 70 

120^2} vfloflA-l « «j>^*>^>H -a?" * <M JL-g- #^ 3)^3} 1- 2.7«fl7> 

§ M #3 ^)ofl 2.7«fl ^^!§>^q-. 60r^l ^2]-*>5l^. H« ^1- A>-g- 

*M 3 «51 <9=i&-fr «^ ^-t- -2^*V 140t:^Ai 5$ ^3:^1^ ^ 165 ^ 

-il-Si^ 1±ffla ^f - a3£ 3.o] 200 mm 2} -fi-3j <8-fr #3}- =^*1 £<>H ^- 1 m, ^<>1 1000 

mSl * #313-2.3. €#1«>S^. °1 *-§- ^ofl 270t:3 tfljl 10 tMIs. 

<g<H*l ^ *<8^MX| 4«*y«H *H V "% 1^3 nx, «^ ny. ^ 

* n Z » #7)2]- «H ^^^Jl K 0 . Kt* ^ -tt**^^ 197 nm, 155 nm^a^-. 

*1^2} ^#21 ^-U-^S] **>MA1fe , S-^)°fl =fl«n 0' , Wt 0.9° -0.9° S 3 

<H Slft^h «.S ^r«"#* «H§tt 2.0 %°ia c h 

ol ^l^l^l- *V«-*H ^ 1A, IBS} *<H*»f| H ^WWl HflW* i^l^H Tfl^Sfl^ ^^^g 

£i«H ^ v ^ v 3A, 3B1- Qft^. 

^ 3A, 3Bofl ^SB>«-1 4 v 7l 71 *fl3 ^-«a^-7il §M AW 2 * *>S^. ^l^W^ it 

tin sAwath 

< < ^fl- 4A, 4BS1 *fl3h> > 

^l^Efla ^f- ^l^l^^l A>-g-S>^. -Sl-S.^.^: ofldiBflel- *M^7lS1 ^l«r£ 1.90, -¥"B)^7l5l 0. 
75, ^£ 300^1 -i»aii*M^|olB ^^|e>lBS ^l^fe JiL-tf 1A, 1B51 ^a,^ ^ 

■a^-Tfl *M 100 (MdSI lt£i± °fl^Efls a 4 ^ ^l^^cl-. 

»oflAl ^# S. ^cv^^.^ 4*^^ #^1- nx, Jfl-S-* ny. ^ 

^ nz# ^7}S^^t[7\} ^-s}JL R 0 » ^-t^: ^«5h¥-«H|Ai 150 nm, 135 nm°]$L^... 

S«r, ^HV^S] s. ^3 ^^oflAii- cflsfl 0 ° , 5° £}• -5° <*m. ^^S. ^ 

€■•8:* 1.3 %ol5ath 

°1 Al^l^ll- A>-g-«H *«<h>H H x)^^) A o Vofl al)^** S^l«>al T^l^SflAi °Jj^^ Sl-tMr* ££8f<^ 2.^ 
4A, 4B» ^Si^. 

^2ltV 2Z& ^#21 ^ofl ^SflAlfe Aj. 7 )^ ^t}7\] *>^^-. ^14* ^ 4A, 4B <H] ^ 

< < MAJ- ^# 5 A, 5B21 ^13, V > > 
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»M^7l *\®S. 2.00, =3.31) .2.^ 7lS] *l$hE 0.80. ^£ ^ 3503 ^1-S.^.^oMlBflol e = 3.3i].£.i4WH 

100 ^HEHM^elS^MH 5 ^^f, HelJtfl^S^snom 3 ^ 3 f-, 175 ^%=-¥- f 

75 ^^1 -8-7H 1#JL 3J€*1 *W1 60**]- 65"C^1 -§-7l 

vfl^Nr 1.27} fl-o] Sia^. °1 S = # d l"2: n l ^ (^r) ^I*S1 oV^nl <^2)-^ No.244* *HJ-*M <^«- 24 
3*I*H JE = ^Sl 7)§--§- 3jt|.. se*. °l£Hr t^S ^-71 <af-3..2.i*MI*l|olH =3.3i)^.x.11olE 5 aJ^Jf, ElY^l 
326(<M»> iHl^BlEl jflnl^s (^) ^) 6^^, El^pal 109(^1- TlM^^) 4 3^ 

SI 171(^lw> ^^)^e)E) 5fln|^2:(^) 5 ^J?-* o>^|eaJ. ^^ 94 ^Jf-S}- ofl^. 8 ^^f- *f|"*H 3. 

* -§•««*> Jl *}Sl<3 -§-°J|-t- i^l^^cf. ^"71 £= 100 ^^Ml 3)31 ^>S1^ -§-<^-§- 2 «*>M| «i* 

s. ^7HH ±^ 3 A 1°fl sitfl ^la^-Hi ^m^li €S ^Ml £= 5ors. -fi-^*>^q-. 

>i Efl <y 51)^ 55 r 3 ^r£3 £-=rt- ^^H?} ^£ ^)oHa ^Efl«?1efl>i IS i^-^V ^at* ^ ^Efl 

■yefli II ol^-H) ltSl ^^r* 3**1^ 15±# -M* * 'iBS^M! «|5l«l-^cf. hVbIaI 

70 ^%=%<>lsa^. °1^ 3!^* <>l-§-*M ^eH^l H3 t-^ # 

3-1- ^ ^32). -b-<s ^sm^ 0.3.^ i5or°flAl fs-vis i.9«fl. ^(^ol U-^ 

i.05«fl <a^l^>^^. <a^l ^s. * , ^# sot^l ^A^t ^ f-eis a>-8-*m i30t;ofl 

>H ^°1 1.05«fl <34!*l-$i}. St!" »el 130t;°lH 10*2" ^2:^1^, 3" ¥*)1 120 janS] «a*3..2. 

i ofl^Efls ^f-C-il-S.^-^: <>11^Efl3. ^1^1 ^1 a5» ^Si^. 



ofl^EflS. «l# ^1^1^(1 a5^r S<H 200 mm 3 -fi-el ^ ^ ^1 ^12:3 S^H <>11 ^ 1 m, ^<>1 1000 

m2l «|o-|sq ^#1*1-534. °1 "fl, 250 "C 3 <S^^^- cfljl ^ 7 >^* ^ 

^i*H ^#^21 nj-^msa^. 

^^^1 »°1I>H ^ ^3 ^^S-^-El -Sl-^^H *I^T nx. ^ ny, ^1 ^ 

*3 nz« ^"713- l-^«l-7ll #^«>J1 K 0 . K t ^ol^. ZJ-ZJ- <»*JjhiM, 165.0 nm, 185 nm*}^: 

atb. ^1^3 2»- ^i- £f ^ fj-^ofl cflgfl ± r 3<H 5JSi^-. is. ^ #^§tb 

^4 i.6%<>ia^. 

o] ^l^l^l- a>-8-*><^ ^-<a*>7ll ZL ^1^1^)1 -SM «1|**-S- S^l*>aL SE« ^lr# £5-*>^ ^ 5A, 

5B» 

St!-, all 1 ^eltb ^ v 2.^ ^# ^-afl^fe ^-713- ^SS^. ^^-S. ^l^tb ^ v i. A o v ^# 5A. 5B 

- -- - 

a«r,-Bla«fla-H. NEC 15«tl^l SAl ^ Multi Sync LCD 1525J3 A>^ofl ^^0! ^ v 
el«l-<H ^a]o^} 2 <^l 71^21 ^^Efls ^#(3.^ 1, %«1-^ < ?1 *1^ ^t?l ^ o]s]^ a 0 v 7 ] ^ 

^ ^ 1A, 1B3 ^°a*Wl *><^ Al«»>2J- -S>^4. 
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IS. 2] 





A] 


*M4-t 


x\*W$ • 






1A 


60' 


60* 


45' 


30' 




IB 


60' 


60* 


40' 


30' 


£lk"$ i 


2A 


60° 


60* 


40* 


30' 


I 


2B 


60' 


60* 


40* 


30' 




3A 


65 


65 


45 


30* 


-era's? 


3B 


60* 


60' 


45* 


30* 


#** 1 


4A 


65* 


65' 


40* 


35' 




4B 


60' 


60* 


45* 


30' 


T-T 5. O 


5A 


65' 


65' 


45* 


35' 




5B 


60' 


60' 


40* 


30' 




£3: « f- 1 


35' 


35' 


25' 


20' 





< -a*Hi 2> 

< < *)l3}-> > 

(J2.3: 151 ^14) 

oHI^l 2.92, ^S. ^ ^fKE 3003 ^f-S.^^ Ssl^HlBfl^l 2= 100 <Hl^HEl-^o11^#5ls^ol e 

2 Selsfl^a^^olS 10 ^SHIH^l 350 °ll^-# 50 H^ll -S-7H1 ^2. € 

^*1 H**^ 60*?!: 45"C7H -§-3} -§-*fl*>^^. -g-71 vfl^Rr 1.2 7)<$°] S\<%€\-. 

o] ££f o}^nj (^) o>^nl <^ ^ No . 244 s. A}-§-*H c^tV ^ 24 *1# ^*1«H ^3 >1«"g- 



5E«, °1 21-tt #71 >if-3.j2.^ Sel^HlBllolE 5 ^ El^r^l 326(>-ltt> ^sjl^5lEl ?)M2J2:(^) 3 

eI^h] 109(Al«> ^l^elEl ?flnms(^) 7 El^al 171(Alw> ±.n**\*\ ?flt>m^(^) 

5 3 ^ AEROSIL 200V(<a^- ofl<HS^ (^) 1 ^S^t- <£3HM3] 90 ^^Sj- ofl^r* 10 * 

th^H a* -§-afl*>3. *}$l-tl ^*)1 -§-«M: 2^5^. ^7] ioo ^%=^-<HI ifltfl. ^>si>a l-^t -§-^# 2 ^ 
*f-«\ $7>*M ^Efl^l 2i«fl ***1 it*^ cMs+el ^l-yefli €s #ofl i£ 351:5. -B-<3 

i^Hl^i €S ^l^oflAi 35r^ ^£51 ^r^t ^«M?1 *M€ d^"?!^ ifiE. ^Vo^ 1^ 

4- iEll 0 J^l^ €H °]^*\) isr fil ^» ^^1^ 15^# jf. t ^s.^ ^i)*\-#t\.. 



^•el^l 4 ^ -g-nfl^ 70 €^%«1^^-. ^l^sflA-i ^elAl^l ^5] «y=^# Ji^*}^^ i2or<Hl^ 10*?> #2: 
Al^ si- ^1 80 janSl <Hl^^s ^# 1)* ^fti}. 

A J^H 1^ %n a_ A o v 5A, 5B1- 2^ 60 1:. 2 mol/1 *Efil ^^VSl-q-E^- ^«n^ofl 2 ^-^ ^^S><*1 

^1^* * 100r<Hl^i 10*^1- -a-^el *le] ofl^a^ ^Siu)-. 

SE#, ^1 120 AffliSl *3lul^^ 1 -g-^V 4 i^-*>^ ^r-g-^ 100 ^^*><^ 

5or»fl^ 4«Bs. ^^l*H €*«K«#^ di- ^v-tsicf. 
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jg^> i$] ^ofl 44 444 44 -S-4 ^# 5A, 5B4 444 a 4d]4°ll iLJl 14 

*>7ll £^4 4$|- 44 2.5.% 4*. 44 4^ #44 Vl 4-f- 5 % =r -§-<*!* 44*11:5. 4444 44 44"44 44 
4* *H44$t4 (£44 A. B). 4444 44 #4 ^fS£± iitla ag-g. *lx)*H<q s. ^to] 4^ 4 

4 #4 ^ #21- 44 ^ 34 #4 ^sKE-il- 44"4£4. 

444 44 *H4t!- 444>gr ^14 -i4 44*1- # 44 4 4<Hl 44 4444 44 4%*4 44 ^-§- 5A, 5B4 
+ Y 4*4 "a*l*hE^ «D4 4445S4. St!-, ^4 -i4 441^ 4°1t 4# 14-2-3. *i]44 444* -f-4^4 
e^*Rr 4421 4D#^ 4 ^8 4^4 «11*145S4. 

i&4. 444 %n J2.4 4-§-4 4%H1 tfl«H4fe -^^1^1 H 44484. 

4*J>3- 44^1 15] 41H1 ^ A , B* 4^4 ^ ^)^ofl #*fH Aj^zl- #^^- ZL ^ £ 

^§2] 44411 cflsfl 444 4443 44°fi J&444. 



[-S 3] 







4 




4 


4 


wa44A44) 


60* 


60* 


40- 


30* 




60' 


60* 


40* 


30' 


al 2 (nut: 44 1 4-8-) 


35* 


35* 


25* 


20* 



4- 444 444-8: 44°ll iofl 7l^fl5l JiLJ: ^-§-4 ^44 afl44 4j2.*H4 nfl^ ^ a^z}- 

7fl 4 Sl^l- 5 a] t!:4. 



< 44°il 3> 

< < €#s.iLi ofl^^s 44 *i*i*n 1 ^1^1 93 n]^> > 

4421 ^ 4-^ 14- 44-4-4 3. 2-i 4^4 ^taii ofl^Bfls 4# *i*i*r 1 ifl*i 4, ^ils 44 2* 4*44 a 

2 -HI 4*fl4 Ht-S^ «fl>i^ s 4# *l*l*fl 5 vflxl 91- 44 ^2:4534. 

(^11 44 1) 

a 2°fl 544^ ^*3.2.i =£;4(4M14 vfl-§-.^ *>7H1 7)*|))# 100 <Hl^HBl-.ttofl^.#.el.ssllol.s .5 3j$qL 

ealsll^ i^3fllolE 3 <§Sl-nim^l 290 4^-. 60 ^^1- ^^-§-71^] ^31 ^tMrl: a«r«F 

^4 44*1 *^r*><H 60^V 45t4*l 4^ -§-«fl^4. -§-71 ifl^-# 1.271 <$°.3. ^S}5J4 ^1 42:4 ^ 

4 (^) ^1*3 4^ni 44-^1 No.2441- a>-§-44 44t!- ^, 24 44: ^8444 ^4 4#* 5514. 



£t 44fe 44 -il-S-^-^Hl^HS ss^^tiioiE 5 eiy^I 326(44 ^2fl4sl4 ?114^2(^) 

^1^-) 6 aJ^SH*-, 4¥^1 109(44 ^5)1^44 ?)14«^(^) 4 44=^, 4¥^1 171 (44 ^2il444 ?l)4^2: 
(^) ^ AEROSIL K 972 V (4£- ^^3.4(^)^1^-)!- 44 l 4441- "34*1143! 94 4444 °114-§- 8 4 
444 €^-44 514 -§-sfl4oi ^>44 4^4 ^^114^4. 44 £5. 100 ^^'Hl 44 43^ ^^1 
4^4 2'4444 4*3. ^7>44 >ie)14 ^Aiofl «q «fl #^-4 ^^^r ^ 44S.44 ^443)^ l ts.4 0 ll £4 4£ 
30-CS. 444St4. ^tfloiiHli 44^114 25t; ££2} ^-^4 4^44 ^144 ^31431^ IS. 4°114 l 
*4 4^4 ^ ^^14SI1^ €3 44°11 15"C4 ^^r* 4^44 15^ 4 4*14 ^, ^Efloi^^ -11^^ 444SI 
4. 444 ^ ^21 4^ -§-»B4^ 100 44%4Si4. 
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^ofl ^si-A)^o^s.*q i2ors. ^ ^^ofl i.o5«n, -ft-<s ^c^ 0 ) 1.15m "S^sm. «a-a 

^3. ^£1- 80"C*>*1 ^^tt ^ ^r°l c^€- #a)« °l-8-*M 130t:^Ai ^o.^ 1.05«fl "£a]s]- 

^cf. rc^- s.^ aV^^A] 130°C<H1A^| 10^-?1 £2^)?] ^ ^ 100 /m£) ^fSi± °fl^Efla *)-§--§- £#1}. 

1°M ^|^* €tSii ^l^Efla S o] 3}^ 2O0 mm 2] -fi-e) -S-fi- ^ *))-g-2| aojif lm,^ 

ol 1000 m2] 1- Aj-ofl *(olss| ^HS. €#1*>^^. <>1 "fl ^# ^°fl 250t: 2] «8»ii«8-£ cfljl ^] 7> 

^*1*H «#7i3l«i U *)-■§- HJ-*W5ath 



u o v ^ 2) 

SBlsH^-Sisil^E 3 ^SHU^O 290 3 ofl^-a- 60 «SHH- U3j]-§-7H ^jl ^-i-fr 

^a] 60*?V 45t7W *3 -g-sfl§>^tq-. -g-7] ^Jf-b 1.271^1 SJ^cf. 



ol £=» €^ (^) *fl^-2] f>^°l o^x) No.244» A>-g-§H c^sft!- ^ 24 a^ ^l*}^ £.= Tl^-fr 

Stt olS}^ t££ ^-71 >a»S.^.i:»Ml^)«ls =S.jili.t|lo)E 3 ^J?-, El-sp 1 ?! 326 (a] «> ^ifl^^El 
2(^r) >H*) 3 E)¥«J l09(Aly> ^l^E] ?||nj2£ S (^) ^1^-) 4 ^Jf, E]Y^ 171(Al«> ^sfl^g^^ jfl 

nl^^(^) *))*) 5 90 QW-si <H|^£ 10 *^sH 5LS> -S-«fl^Ji *}21<a -§- 



Aj-7) S.S. 100 aiHM *>2]4i **r*ll -§"^-ir 2 ^^2} nl*3. $7>*M ±^ 213] 
^ tl-olSJf-TN ^tl^i ^"<i 2E= 35V. 3. ^is}^. ^91^ €H ol^^]^ 35 r ^ 
^1<^^ ^Eflol^l^: •IS -^^Ai i^-^V ^stt ^ ^-yel]^ €S ol^ofl 15*C£) ^^1- ^^a)^ 15^^> 
■fi-^l* ^ €HS.^-Bl ^-ejAl ^ ^Hf- -g-tfl^ 70 

4 4^41 A), 120 1: tfloflAl 1- HV^^V^^ ^ ^^S] # ^ofl .t|| tf|| _2.£. 3J^S) # ^M~§- I.l5«fl7> 

^(*#2i ^ ^>ofl 1.15U11 «aAi§>^c)-. <sai ^ f ^ai eor^i ^n*T-S^-. a> 

^-^H ^2] *<K*--t- f^£S 1-^ S^tb 140roflA-l 5*^ ?i2:A}^ °}- ^) 80 xan2) 

G l -flldiSflS *#^r -S-<H- 3l ^ -200inm2] ^^7^ ^ S<H <H] ^ 1 m, ^<>-l-1000 m5l 

1- Eflolsl ^-^£3. €^S>^^. o] nfl ^ofl 270t:Sl <3a.i^* cflJL 10 tm% =^1 7>^ ^a] 

^-7] 71^51 ^1^^ 1 ^ 221 * ^ Aj-Aflfl- S}7H1 SAl^cl-. 

^r^l 1: *HI«7l a)«;£ 2.652) €1-S.^.^< : >H1^ C, 1S(^5- 170000) 

^) 2: »M]^7l 2.922] ^1-S-2.Ai»H1^o1 tb 200000)2)- <»>-M)^7l 2.45 

2) >Sl-S.^<=>Hl^ 0 lS.( £ r 3 §* ^-A>^= 10 0000)^- ^2) Jg5 ^1^7) ^«-£7> 2.657> S)S.s. ^ 

*M 3: *>»|«7l A)«-£ 2.512] ^fl£Ao}4E|]ol e (^ig-g- ^>^= 150000)2)- *H)^7] 2.86 
2) -it-S-^^HlE^mC^^^- 180000)* *^-«)-al *^2] ^^7] *\&S.7} 2.657} S)£^. 2 ^ 

-il-Sii t~a] 4: o>-M1^7l *\&E. 2.10, HS.3)iJ.^7l x)^-£ 0.80 ^>%= 120000) 
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-ItS.^ 5: oMlU?! *1*JE 1.80, ^3-^3-^7} *l«r£. 0.90 120000) 

^ofl ofl^Bfls ^121 Sprite ^S.°>£^sfl3]l- °l-§-t>- GPC(^ ^ 2i»} 

< < i^l> > 

^rShodex K806, K805. K803G €22. (^)*fl-§-* 37fl ^*}<*1 A}-§-.) 

^ £JE:25t 
AlS *£:0.1 ^^=% 

3 #71:1*1 Model 504 (GL oj^A} *H*g-) 
^H:L 6000 -MMaH^Ot 1 ) ^1^-) 

-fHfcl.O ml/min 

a^^tilit iBl^El* STK standard </t «1 ^3 « (£i (^)^^-) 2) ^ ^ ^-§- 

^S) e^H^ # R t (nm), R t /R„) ^Ff- 3-^31 KOBRA-21 ADH Tfl^dt^ 7^] (^) *| $■)•§• a> 

-§-*H 23r. 55% RH3 £3*HW »r3M 590 nm°lH sm^H-S^ ^ s-^s. £34. 





^1 






Ko(nm) 




Kt/Ro 




1 


^13: tf« 1 


100 


66.0 - - 


70.1 


1.06 - - 


2 


2 


^ 1 


100 


65.0 


72.1 


1.11 


3 


3 


^ 1 


100 


70.0 


64.1 


0.92 


4 


4 


J<2 1 


100 


69.0 


73.5 


1.07 


5 


1 


2 


80 


55.2 


50.8 


0.92 


6 


2 


^12: 2 


80 


54.6 


58.8 


1.08 


7 


3 


*|2 2 


80 


60.1 


52.5 


0.87 


8 


4 


*|2 ^ 2 


80 


63.2 


70.8 


1.12 


9 


5 


^ 2 


80 


65.0 


72.3 


1.11 



< < W *lS AS] z\}?*> > 



ftJ** (2), H|** (2), **K*lHHfr (LC-2)-§- A* ^WrS^h 

< < Ji-tf A lsL B ^fi^l M21 ^av> > 
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%n €«- A]a asi ^ai-oflAi a 3 <H1 sai*}^ A>-g.s>^ o]iq fe ^*>?ii «h ^ v A ls. b ^fl 

*1 M-g- ^ a 3°ll SAl^b «>5l- £<>1 TQ^&tt. 



[3- 5] 





A 


B 


C 


D 


E 


F 


G 


H 


I 


J 


K 


L 


M 






0 




0 








0 


0 


0 


0 


0 


0 




Wi 




0 




0 


0 


0 


















*fl$t 2 


0 




0 








0 


0 


0 


0 


0 


0 




1 




0 




0 


0 


0 


















2 


0 










0 








0 








1 










0 




0 


0 


0 




0 


0 








0 


0 


0 












0 










0 










0 


















1 


2 


3 


4 


1 


3 


4 


6 


7 


8 


9 


10 




0:4*. 1 



%n jitf ^-f A]a ajaMM A>-g.tb -I-b^°} WS?] tf-fr ^ v *)1^5l s.^, -§-# l £fe 251 *«ah 

afl^ 1 Sxr 251 S.^, «*1W 1 SEfe 25) S.-^ ^-ofl *>7H1 ^M]s>7ll iA^i}. 



< < *ej-su> ^el> > 

1: 91^ cfl7l #^n> Sjs] ^1 (£ 9 ofl 7 |^£t j£Al) 
3€: SH€ ^a} ;*)!•§• PHF-4K 
3€ ^4=r: 10 kHz 

^1 l-§: a>-§-*H 5- 2°H aA]e>^ ^ o.S JP-'S =r*l ^^.tt Ala^fl tflSfl *a^o} z\^-g\.%.tt. 

3€ 4"^: 400 W/m 2 

3# ^el^SHI -sU^-Si^..*!.^ Ai^_60^ja^. . . _. 

< < -8-71 A>7l <g-g-*ll#5l J£^> > 

oHlSAJ: a-ell^lAj.^sllol a_V = 2:1:1 (««l)Sl 50 gf- ^ *M€ 500 g^j- «Ml A J °\M 500 

g -8-SflSH €»Sj2.Ai ofliiBfls 3g-§- Jflofl ^7> 100 nm^l sqjE-S. H HM ?i2:*>S 

< < ** ^l^> > 
(-§-# 151 *fla}-) 

200 mj/cnf (365 run 51 #*£)Sl *}Sl^-§: ^A}*><*) ^S)-*>^q-. JgSj- ^51 -g-# 1^5] ^ 3 ^1^^. 



- 59 - 



^7fl-s-£| ^-2002-0009434 



»}3.%n<>]S. ^:^70g 

cHUHeJiBl*^} 6 >a^sflol^ 2^*1115 g 

7fl A l*H4 g 

(-§-# 1-^*251 ^3}") 

l-el«l^s)f-el£ (^-a- iio^)i g 

-§-"!) 2^ 

HS-^^^-Sl^S-ii^^^^l 50:45:5 (^^1)200 g 
o\]±n* *1*1*)1 ^Ml -§•# «"^21 ^ofl ^1*1 5291 7>7>^ S2 D -t ^7> 

0.1 S^7lS. ^*}%^. <>12* 110t°lM 3*1*} £2^1^ :f, e^i *M B lfft 

S^. 3 »8 ^ 3 si u J-^^r x ^ *i sj) ^ vfl | ofl a-i a) at!- Wis. *VS3 *}. 

(«n^22l £<g) • 

^S.±± <i±n* ^# *1*1*H ^71 1-^2: n> ^5] Sxr -fM^l ^*\}7} 3}^ 

53lnl^£#(MP203. l-e}-^] (^r) *fl-g-)-i- #:^1^:*= 60:40 (^wl)^ 1 31^%£1 -§-^# *1| ^N-JI, S2 n -t 
7> 0.2 tm7\ <$% 3.^7)3. J£iS>^^. 80t ^±S. £2^1?1 ^ *|el* »fl 

5g4. b)hJ *H x U-qM tflsfl *W1 ^^HH ^at> ^^.s *>^^. 6 1 «tiW£ -§-# *#*.£.3>1S. 71 

< < ^W^l J£^> > 
(°-^^# 121 JE-ti) 

|fli± ofl^Efle ^i^^i ^ofl ufltg:^ -tfofl LC- 1(5 g)» 45 g2l fSSIf 0 ! 

-l-^Al^ 10 ^^=%£l -g-til-i- -£ifl , ?Hl SlSfl £5LS>SJcl-. HOrSl 5- fSl^lI -^MH :fl2*M i&ofl^ 3«fl 
1 lOt S30tiV^«l Hi te^-S^r^l LC-l-§- ffl^= H^S^gc)-. LC-1S1 -fi-al 9 

Ot^lnl. «q**3 ^ ^lfe 1.5 umo)9X^. 
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W# 23 



^tsi± €-§- W 3»8 ^e]7> ^M-jl ufl^Hi- Aj-ofl lc-2» 1.6 g , 5il^ltq<H]^^!#^# 

»>alsll«>lS(M101; 0.4 g ^ 7flA]^l(^7>fl-o1 907: a]«> 7><>l7l 0.01 g# 3.65 

if an** i2or 21 <§^h 3*# s^th## »n%^i?a^. ^±3. JL<& ^r-er^-t ^>-8-*> 

<*1 2iS- 10 mW/cnfS. 303^ a^S}^ 7}5L >£-§-»1| 2]3fl ufl^ JL^S^*>^^. 



3>}«^ 8 

LC-1 

— (CH,— CHk 



LC-2 



-tf7HH «a<H^) ji^J- ^f- A ^°fl «^«fl *}7H 7l7fl^ 3§7># *>$m. 



^-^^#7il KOBRA-21 ADH (_£*1 TlH^ 7l*l(^) Afl-§-)» a}-§-*M ^# ^ %*}- ^ ^#<i 

ol-g-t!: ^tSAi ofl^iEfls ^# ^l^l^l 1 ?!-^ ejEj-cflo]^^ zJ-JE. 2]^^- (-40° vfl*l +40° 21 #^^r 10° o> 

nf) A^s>^^. ^.^ ^f-o. ol^#2l S^** i«-S>ir ^1*}$^. %^ ^ ^# # 

*j)2l e)Bfc)lol^2] zfJE 2]^o11 cflSfl cfl-§-*l-^ ofl^Bfls ^s. ^)^1^|)2] zj- z}-.£ a^o) ^^^o]^^ 

^5 *>5^. -SaHHIa-^ Als^ofl dm 13*1 «J-%i=(Q.° ^sHr ^ ^-S. 

7> w]»<H^ SSU °l a o v #3 efl^S £-7-1-7} 71-t-^ Si^r 5* SHl^S^. £tb, emui 0 !^ &3 ^i*lxr 0<>1 «W 
71 nfl^ofl ojj;§ £*}.i=. « 0 v^ofl zl- S 7> ^Sl-^ 3* SW}^. 



< < *«T ^1^21 ufl^ ^-21 ^ezl- ^> > 



Aj-71 aJa]^2) -il-S-iL^ ^» cfl-il 1.5 cm x 25 cm2l ^ -R-el 7l^# A>^-§><H Bfl^^ £^ 

^<a*>7fl al^i ^Bli- ^Ai*>^ci-. ^-<at!: el »s ^el7> -R-el 71^* 2=8" 1^ ^°fl LC-1 

LC-221 ^-l-il- 5 xanSl ^5)1^^1- ^^^§ ^#2l ^§-^ -g-SWHH ^ofl 

a-Is el»ii ijj-^i att cfl^ ^^^Tfl sls-^- £ 1^8-21 5] >S ^e]7> ^M-oi.-o-el ^^21- ^*>S^- -g-^- 



c$7]*\ nfl^= ^^ol^ 271)21 ^o] ±2° oH<?l -5J-§- ^ °1 ^b^-. ^^-^ St-tM"* i% v *>fe 

51 ^ ^3V§>^cl.. AJ- 7 1 j^Aj- ^.<a§>7fl -R-Sl ^ <g >l5lSl-^Cl-. LC-1* a«"§>^ ^ 

ZL^flS ^^^S ih^*>^cl-. t!-5S, LC-2# S^fe- -B-el ^^r A>2lAi ^31- ^, Al^o_S. ^*>^4. 
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cfS. a 4^1 a*l*Rr Al^ofl nfl^fe Alsfe ^ fe£r 50' °1^<?1 **Hh5fi3-. ^JIS^ ^ ^ 

A o v n^^Hr hMI ^2}-^r ^ofl ^*Hr HS.^ feol, Hfl^^Hr "&tfl 

(*7l ?fl^)^ofl^fe- US^M 3V^q- SExr 0° *1 3* °1 141 71 £ 6ofl SAltb «}$r ^1 (24a, 

24b)S] 3^#3 ^EZ]- 7 |)^^. £Bjl£#tK 



NEC LA- 1529 HM *%9t TF1-TN s^S] S. 6<H) 7W £] ^ofl §*H 

1- 0 J aq-£S ^^^>^^. ^3 nJ|*iH »1^ ^#^S ^^/^ 

$) &£.&t±£.n]& ELDIM^V^ Ez- Contrast* °l-§-*M ^*>JL ^-f°fl dl*fH ^S^S7} 10 ^l^t S*l 



[4 6] 





A 


B 


c 


D 


E 


F 


G 


H 


I 


j 


K 


L 


M 


ttMWWfls^r ) 


30 


27 


30 


27 


27 


27 


30 


30 


30 


30 


30 


30 




^•W(*)f ) , 


48 


51 


45 


52 


45 


43 


53 


47 


49 


48 


52 


53 


24 


*)<WW* ) 


65 


69 


65 


72 


62 


63 


73 


69 


73 


70 


73 


75 


47 


W(4)f ) 


69 


71 


61 


74 


67 


60 


75 


64 


67 


63 


75 


76 


41 


*IWf)C ) 


69 


71 


61 


74 


67 


60 


75 


64 


67 


63 


75 


76 


41 






MM 




WW 








MM 






£«3 




HUH 



a 4°M HlJ2.*>ol ^ ^ ^#^r ^ i*l ^ 3 a)^ S-A^^. 7 fl^ «*=. 0}i=. 



< 4H°i4> - •• 

<a*H 3 <H1 7l7.fi S] %n Ala AS] ^Wl $1©H *}*l &JL ZLo]iZ]^ ^-^*>7fl «}<*] A'» 

-a*H 3S] j<Hl^ -^71^71 ^--ff S^JI H<?]S]ofl^- ^' 5 J*>7fl J-* ^I^S^. 

ol* X\3_o\] ^ q-^-ij. ^ a|^# *>^r+. 

JIS K 5400°!] ^Tlti a>^-^ a]^^- S}£tJ-. ^-^2} ^°1] 1 mm ^ >H|S.. 7>S^1 H711S1 o]-g- 

nflt- ^JL 1 mm q-S] tt>^-^^ 100 7fl tH-SS^. °1 °fl 90S ^tJES. ^l^*]-7fl ^2]*>jl 

avelsl^l ^ 311 ^ Hl-^-^^5] ^» m^-S. «H m/100^S. S^^^cl-. 

O: 0 ^ m < 30 ^^^1 feU -f^r 

A: 31 ^ m < 50 ^-5]^^)^> -g-g-y- §^7> ^ 
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X : 51 < m < 100 ^ofl 5)JL &^7\ $X^r 



[3-7] 



*1S #5- 


A 


A' 


J 


J- 




0 


A 


0 


A 



id*l«-iL3.#l ^2] Jitf lf(t«!- <>W1)2] ^*\*] ^J^- £ =r 



41 *H 32} 4€- A|s.<HlAi£ #^n> ^e] ^71^71 ^--fr ^v^o] j^s. ^.oj^ nisi- t!: ^ ^ 

< -tJAl^l 5> 

*1*]*1) IS] ^IS^I 5tf<>H ofl^a^^oil^^-elaellois 5 ^ Selsll^^sll^E 3 ^7}SM ^ 3 

°l2H±r AjA^i m -f-<a*>7fl ^ !ofl tiJ-h> i-l- ^ai^cK <>l3Hl, a 22} Gil- 

€ # ^* %n ^ G'« ^2j-*>^q-. %n If G^G'llmX50cm EL7}3_ ^^SH 80t:, 
90% RH «-37l*HH 50 a) # a)*}^ 

*l<r ^^(%) = CSS* ^ol/<a^ Al*j ^S] ^o] _ i) xi00 



IS- 8] 





H 


^ ^ H» 




0.02% 


-0.5% 



^"71 -tl-SiL^ ^1^1^21 7>i*)l ^7}ir *l^r ^#^2] ^ °X^. ^ %^ s-Ajc] - 

SL® ^ S*l ^jofl ^-Sj- jiAV ^f-^- A>-g-*>^ ^-f ^ *1^ ^^ofl 2]^- s.a^2] ^ 7 j. aj-o. ^33-31 §>i} 

^A]^ 321 AlS.^A-lS -f-^Tfl AlS* ^l3h*H ^7>38C1M ^ S °1H *1 ^ l&B}* ^ SiSi^. 



< 4i A H 6> 

ol3>2] ^ofl o^sfl ^ ^fl-,§- ^3}-^^ 

(^1 ^# 12] *fl^) 

•il-a^.i«Hl^l 0 lHioo ^^=-¥- 
<Hm = Hl-^ofl^#elS5llolE2 aJ-^Jf 
SHl s)l ^i^sl] 01 = 8.5 
°H€^!#S.2}- < 'lH430 

nim#9o^^ 
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i 3^3 3513(335.3 200: 3£ 33^.3 (^) ^|*) 0.01 333*- 



33 3L^^r-t 33333 f-<y*H 7>3*H13 sot;^. iL£33 :aft333 333 -8-*H*H £5- a3«r# 3$3. 
3#J13. 3 £5. a-Sl-i- 3333 ^33:n 35X:s, -fi-333 ^333^ €H 3°il 5-33711 -R-333 333 7>^ 
33 3 333 -§-3-t ^333jL ^3) olefin «J}H 333 3el3#3. ^.s _g. Dfli £ 5Q ^ 5 ^ 

%3 333 ^2: 73 333 333 33 i# 33333 3a* 3*833^. £^ 3^3 3*3333 
-S-^ 1 33% 333 € 333 ^1?] 3 tMI 80 ^3 3533. 



< < 3332} 33> > 

^1 120 wnS] #e)al33# 31"* 1 333, 33 4 333 L 1- iftft^r 100 33-f°11 3333 50 r 

33 433. 3333 333« *H33&3. 3 333 3=3 °ll 60"C33 2*/L3 ^3ft3^# ^ofl 2 -g:3 $g 

• ftJI >H|3ft ^ 100-C^Ai 10^-3 32:10- 80 jumS] 33 333 fli'lf* #3 333 #333 5 % =r-§-^ 
3 3*11 » 3-§-ft3 3 33 3 3 33* 7i| 338 3. 

33°*l 333 33ft 333 3ft -S.3 €#21- -*7l 3333 -f-^ofl 3)3 3ft It-* €#31 ^f£l± ^1 

3333 3 3 3cfl ^3** *fl^ft-b ftft3 tfle^ 3*833 sin aft 3ft 33#3 333 JiS: 3 #3 

3 3a3 3-3** 33*«» 3~§-33 3ft35S3. 

333 33ft €lrS.J2.^ ofl^Bfle ^f- 33*l|3 333 ^3^113 3¥3 326(33 ^^513 5fl33i (^) 
6 333S 3¥ft 109(33 ^3-133 ?1M£2 (<t0 4 333*- , 3^3 171(33 ^31133 jflnj^^: 

(^) Til*) l 31333 3^3 -4-4*%Aii|!2*fc* 2 3333 ^-333 3ft a.-* ^11 

aft, 3ofl^1 ^lal-ft •€ ofl^Ella €1- 33*1121 3213 ^^13 3¥3 326(33- ± 311^33 ?H3^ 

6 3¥3 109(33 ^511^33 ?1133i(^) 4 3^3 171(33 ^-€33 ?fl 

33^(^) ^1*) l ^7>33 ^ 3 32Hte ^ o a3?ll ^ ^1333 3-3 3%*3 

Til 3U-3SI3. 

33ft %n ^if-* ^ftft 3^3-* Ji3- 3ftft ^°.S.^-3 3#3£l 33 «8-^iL3 33)^3-33 

= 4fl333s 2£7^ 40"C^lAi 50033 3^1 33# *9*>S3. 33ft 33 iL3 3#*- 3ftft 333* 3 
3-^1 33 *«aft ^3 slE^- ^3 a3 33^1 €33^3. W 3^ 3°11fe 2.€- 3^3 33 S3 333 33- 
S3 91 ^-3 S.35S3. 



3ft -^-3 31-21 lt£i± 3^3^- 3 33 2 - [5 - #S.S(2H) - ^!£Se] 3# -2 - "S] - 4 - ^13 - 6 - (tert- 
■¥-^)sll^3 2 32H--fflas33#-2- < a] -4,6-3 -tert- 33 ^1*# iftft^r 3s 3 2-3^33 - 4-333-3 
<fia3^§- iftft^ 3s.^ «Sft 3% ^<>11.£ ^3 a33 33-^ 3333 &#3. aft 333 33 ^33 333 
3-3* S33^3. n33, 3ft iL3 3#3 3^3^- 3# 33^113 ^>33 ift33 St* 3 

Sfe 1ft 3«°l 3*1) ^3 S37> 33 IftftJi 3-3 ^3 a3 33 «<>1 33 ¥333 3 §3 €-H3^H 3ft7> 
33 3 Si 3. 



3333 3ft .£3 3321 31-3.^ 3^3= 3 3333 ^1-33 Sftftfe 3* Ml^-3# 3=3333^ 

3ofl3 333 33¥ 33 333 59 3. 

< 33^1 7> 
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3«HI>H ^3, v tb #«|- ^ D, K, L tfl^l ^I^S^. ^ ^ v D. K, L-§- AA 2-Ir/LSl ^Sfr 

q-E^ ^-g-^ofl 60t:<HH 2^ ^^*>3i ^l^^b lOOt^H io*?3: ?i2:*H -SL-tf €#3 °l^ v #* # 

o] «4*H3*1 sl^s. 6> 3 ^7)] *>-§-*M H A o v ^#3 a) 3) #^l-ir ^1^*> 



D, L. M-Sr °l-§-*M *HA% *>**M ^J*H 321- *<a*>?H *H NEC LA- 152 

9 HMS1 TFT -IN ^ ^9 ^2H=Q ^ 0 1# tB-«l*H ^'1 ^ D, L, <*l-§-*H 

^ v ^n-^ ^ -a^i srs n-*^ ^ s^si-stt}. -a*H 3 14 -a*w 64 &<&*w ^ s.*] 

<€-*H8> 

«>7isi ^a*^ 3^- ^}-§-«M $- 5 7i^s] itsii o^tfi as]- *i*i*i| io ifl^i 13, *l|2: ^ 4* *}-§-*M a 5 

7] Tfljq -il-S-iL^ "Hl^fl a ^# 14 v|*l 18-§- ^ ^la*>^^-. 

(*H2 W 3) 

S 5<H1 SAl3>fe -ff-S-^ ^MC**|« vfl-§-^ s}7lofl 7H)» 100 <*1^ = e}-^b]2*M5. 5 *1 J=5l 

3 . ^SHl 1 *^ 290 H&t; <>fl^* 60 ^-"Hi H^H <-7H ^JL 51*^^ 

60*# 45t:7W -§-S| -§-sfl*|-$iq-. -§-7l vflJ?--f- l .271 £.2.3. 2^«}5*q-. ol ££t «>2«1 *3 (^) 
*H*21 *Va n l No.244# *>-g-«H ^^t!" ^. 24^-m ^^*H £H 7l^-# J(t|-. 

£tt, oliRr ^-71 =Si|iifl<»lE 5 El^fi?l 326(Al«> ^5(|>i^El TflnJ^i (^) 

6 109(Al«> ^5i|^elEl ?flnl^ 2 (^) ^1^-) 4 ^ipSl 171 ?H°1€^ 

(^) ^ AEROSIL R 972 V -H^S.^ (^) ^ 1 ^^1*^1 94 ^^=-¥-5}- °fl^ 8 

^^=-¥-# *^ v *>^ -§-«fl*>^ *=r^l -S-^* 2^1S}55!^. 

^■7] £S 100 ^^ofl cfl*fl -*7l 7>S]^ 2 ^^-f- ^7>*>oi ^Efl^ ^A^ofl ^sfl 



«o v ^)^.s ^loii igfl-Ai^Ai i20t;<H)^ ^^*.s i.2i«B, -fr-a ^S-^^C^ 0 ! W)°.S. 1.04«fl ^^1*>S^-. ^^1 ^ 
3. 5-, ^r£# 80r7W Jf. ^<>l-tl-a l-a)!- ol-g-s}^ i3or <Hl^i «<>1 1.01*41 ^-tl*}^ 

^. lSO'C'H]^ 10$^- ^2:>-)7l ^ ^1 100 /EflnSl lfll± ^ 5ft ^ ^2: 4 

ofl Slsfl IfSiA ofl^El)S. S<H 200 mmSl ^-fr 7 0 V^ ^ ^1^-21 S<>H ^ 1 m. ^«>1 

1000 m2] ^# 1- ^J-ofl ^ola] ^^05 <>] nfl, ^f- ^ofl ^£ 250^^1 <S^^# cflal ^ 7>^ 



(^12: «o v ^ 4) 
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3S. 5<H1 iBf-3._2>i =r*l Wltb Ml** *>7H 71^)1- 100 ofl^ = ^#^asflol e 5 

sll'di^HS 3 •gSHlUSi] 290 °M-§- 60 ^^l^Hl JsWl 3L«^>) 

^£*H 60^V 45t^l #3 -§-«fl*>^^. -8-71 vfl^ 1.271 SIS'}. 



ol ££f ^ (^) ^-g-2] o>^nl c^2)-^l No.244» ^>-§-5><^ 24*13" ^*1*H #2} 7|^--§- $ 

i}. Stt, ^l^fe tSS. -^71 -il-S-^.^^Hl^^lSHS.sil^.viloiiE 3 ^Jf, el^r^ 326(a1«1- ^jiiHIe^ 

(^r) *\]&) 3 ^t 1 ?! 109(*lw> ^'4.^ ^M^C^r) *fl£-) 4 171(^m> ^sfl^B]^ Tfln) 

5 ^shu^i 90 °im-t- io m# -§-«e«>^ *}<qAl *=r^l -§-^ 



^■71 JEH 100 cfl«fl *>3<a *^*ll -8-^* 2 wl^-s. ^tb^, 

olS.^-El ^tflol^^ tge Aj-ofl E 3§ ^.c 35TCS. -B- < a*>^^-. ^^l°a^li IS ol^oflAi 35*C2| ^£3. ^ 
a]?} *IHS ^l"?!^ €H ^-ofl>H i-g-:?]- ^2tb ^ , ^<?]31^ €H ^l^ofl 15X2S] ^# ^«H?1 15^^> 

-R-^lt!: ^ ^■Jl^ ^els^i}. ^eH ^ ^3 ^ -§-d))^* 70 

a^r -g-A] o-)^ ^aj ^» «l-g-*H ^-el^m 13 ^-fr m^±s. #^ 2-3* ^ -R-'fi mK£°l u ^ 
^si-ai^ i2ot:<Hi>H ^^0.3. i.33«n, -e-<a ^( ; a o i -2.3. 1.00«11 ••d-ii*}^. ^ 

<a#. 8or^W ^ ^<>1 *3# *>**H 130t;*H ^1 ^2-3. l.Olsfl "gAl^t}. 2 

th 1-S) 130"C^1>H 10*# Sj- ^-^ 80 /an^ ^3_SL^ o\}^} 3. 2J$i}. 

o] -i-i-S-iii ^ll^BllS. S<>| 3}^ 200 mmSl -^5] ^ 5?^<>fl ^ 1 m, ^} 1000 mSl 

» ^lols) =8-^^ =a^*>^^. »1 "fl, ^1" *£ 270r SI ^^^1- tflal 10 ^ 7}^-§r aJ 

a]*H «#^15121 i?W}5Srh 

Aj-71 7\A% A2. 3 U 4S1 z^-ztofl ol-g-tb -i #.^121 ^11- *>sfl°fl aA]^. 

IS f- i ^1 11: *>Afl^7l a1^£ 2.6521 -a*S.^<*Hl^ol e 170000) 

-if-Si^i =r^l 12: <:>H1^7l ^l^rS. 2.9221 €»S.JL>i*>AflBllol e ^>^= 200000)2)- fM1^7l ^1^5. 2. 

4521 -a-i-3.j?-^Mi3H;E ^>^= iooooo)^- *«-*>ji ^ ^21 ^5 ^^71 ^l«-H7> 2.657} sls^. 

-H-S-i^ ^^1 13: 6H1U71 2.5121 ^#S.^.^i<»Hltflol S (=^5 150000)21- 6 Mm7l ^1«:H 2. 

8621 -tt-S-JL^MliHH s (^sg^ 180000)1- *^"*>J1 ^21 J§5 ^1^71 ^1*£7> 2.657> Sl£^ 

^1 14: *H1^7l a1^£ 2.10, =5.31^.^71 ^l^r£ 0.80 (^r^^ 120000) 
-if-S-ii =r^| 15: oMll^l 1.80, £S 3l-£.^7l 0.90 (^^5 ^>^= 120000) 

lf£iA ofl^Efla ^lsi &X>^= AJAHI 3 7^1)^ -§-°J«l-7ll ^Ai*>^q-. atb, 2i<H^l -il-s.- 0 -^ °1I 

^tllS. ^1^)^ 10 vfl^l 182) ^1-^1 cflsfl ^ ufl « 0 V^£| elE)-c|lolA5x1( R<) ( nm ) > ^1 ^1=^ g^cflolA^ ^ Kt (n 
m), R t /R„) J** K0BRA-21 ADH (3*1 Tfloli^ 7l7l(^) ^*)1- ^>-g-§H t 2 31C, 55% RH«r 

^ Sl-oflAl ^V 590nm oll ftc]^ ^El-C|lolAi S-AJ^S. <£°Xt±. 

AJ-712) 10 Ml^l 182] 3. &*}^. 
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[&9] 











D ( \ 


n ( \ 


D /D 


12 


11 


-ill ~z wtvU o 


100 


o7.3 


7U.O 


l.Uo 


13 


12 


'JJ-g 3 


100 ' 


bo. 6 




i i n 
1.1U 


14 




ail;?- wJ-tfl ^ 


inn 


71 4 


fi4 7 


0 Q1 

U. C7 1 


15 


14 


3^ 3 


100 


70.4 


74.2 


1.05 


17 


11 


33 4 


80 


54.6 


50.3 


0.92 


18 


12 


3H 4 


80 


54.1 


58.2 


1.08 


19 


13 


^2 3U 4 


80 


59.5 


52.0 


0.87 


20 


14 


^12 33 4 


80 


62.6 


70.1 


1.12 


21 


15 


a|£ 33 4 


80 


64.4 


71.6 


1.11 



333 3 vfl3 ajcfl ^g-f- ^13: 33 4 ^13 63*13 f^.WS 33 3^(^13= ^j£3-jL£ 3)3 

aLSU, t|«| 3^ ±1* °HSl^ 



< < 3-3 AA3 *H3> > 



a 6ofl X3t!- 33 3"3 3^*11 = ^# i2ofl *£*H? #32:3 33* €33-3 -^#3^ 

2, 2, 33 33# (LC-2)# 33 a 33 ^3 200 m. £5. ^ 0.97 m)33 3*3:2- 3«T 

Ji/tf 3a AA» *1133£3. 333 ^3£r -S3 "A 35] #33 -^«a«>al #3 #-§- ^a]^ g^a] 0.3. 333 

3 » 33 333*.a3 1713 €33533. 3 -a- 33a 3#3fe 5is S5^£] 33 ja/S- 3 



< < 33 JL-tf 3«- A]a BB M13 MM 3 *S3> > 

33 a3 €1- a] a AA3 *)133 5fl«H-H s 63 SA]tb 33 aV-^-s}.^ oi<q^. ^€33 33 33 a^ 1 - 

Ala BB tfl^l MM* ^ a 6<H1 iEAltb «>3 4*1 



^ ^# Ala3 *)12M1 St^ A>^-tb ^-71A>71 fl-R- ^.^1#3 -§-# 1 23 ^ 

3}-, 1 £^ 23 1 afe 23 £^ ^Aife. AjA)^ 34 ^<a^>7fl s)-^ y>3 

££«}<^ ^3 A]a3 £i zJ=>l£S ^ol;.£3E. ^-^r -^l^l^l ^ l m°fl cflSfl 0.97-mS. *M ^ 

*H 33 2£ ^3* 3^3-. Bfl^# l « 23 3*S 33 3»S 3-§-3^ 33*113 -fi-^ 3*3 ^33^1 

3^°fl s\n ShfrAi^i^Ai 3^3. 



Aj-7HiAi °3<>\& s.^ ^# aa ifl3 MM 33°fl 3131 3-3 33#3 1^4 #3, 33 33#3 «H3=3 ^ 

3 #3^ ^ah 34 ^^33 3^3. 3=«. 333 ^3^ 33 «H3 333 3a ^3* a 

7-i a3ftt).. ^3 33 Ji3 ^# 3a mm^ 33 v 33*3 ^333 ^3 ^333. 333 ^3# a 73 a 
3 #3. 



- 67 - 



^7fl^ ^2002-0009434 



[il 10] 



ft If 


AA 


BB 


cc 


DD 


EE 


FF 


GG 


HH 


II 


JJ 


KK 


LL 


MM 






0 


~ 


0 i 


~ 






0 


0 


0 


0 


0 






Wl 


" 


0 


j 


0 


0 


0 
















WW 




0 




o 








0 


0 


0 


0 


0 


0 




Hflft 1 




0 




0 


0 


0 


















2 


0 










0 








0 








1 










0 




0 


0 


0 




0 


0 ! 




*7]tf 




0 


0 


0 












0 










0 










0 
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>W(-f) 


70 


72 


63 


75 


69 


62 


76 


63 


66 


62 


73 


74 


41 








SUM 


WW 
















£43 





< *J*H 9> 

*><h aa • * %n w * *°a*>s^. 



°1 A].s.afl tq«H o]^ ^33. thSScq-. 

JIS K 5400°1) wH^t a]^-£ *J-sa^H. ^M^-S-S-fe £3E^ ^ofl 1 mm #3 °-S. ^S., 117HS] ^ 

* MM 1 mm^^ H>^*** 10071) ^1-1-^Cl-. ol 3H1 :£7>*l«HHt- 90 :E z^^. Al^*] ^-3j*|-jL ^3 

3*1 ^£ w>^-^5l m^-S. *H m/lOOS. *H S4*}S4. 

O: 0 <: m < 30 ^J*M0ol -f*r 

A: 31 =£ m < 50 3=7l ^efs)^^ ^-g-^ ^ 7 > ^ 
x : 51 < m < 100 ^ej7> ^r°fl S|JI ^-§- A 0 v €-^|7> SJ-§- 
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IS. 12] 





AA 


AA' 


JJ 


JJ' 




0 


A 


0 


A 



€■ ^2] JS/tf ^#(%«)- <>mi)2] ^SM0ol «*1*M| ^Slja^fe- ^J^r =r <3A. 



-a ah 8 2] a]5«1H£. *M £^ ^71 t-B- ^-*)1*2] -M^ia^fl- *«a*h7(| HIS* 3R3u| f ^*M0 « 

< -a ah io> 

*1*H 122) A^*\ °l*HBrtMMela*l<>l£S ^^=-¥- 9i Hel^l^S^sffolH 3 $7>*|-*] 3 o] 

<qfe *]x]*|| 1221- *2 ^ 4<Hl n^-Hl- ^^1^1 12'* A\^^, o]o]) t a 50] ^ ^vf. GG2)- 

% =l*&± Jitf GG» ^^594. ^ GG2f GG • » 1 m X 50 cm Aj-o^s 7fl^SH 80 

G, 90% KH §-^7l*><HlA-1 5 0 Aj# "gSj- a]^ S^i}. 

S}- *]5] ^^S. «15L«- *>5I^. 

^l i r ^^(%) = (£SM^ ^21 ^ol/£J*<M3 ^21 zJo] _ 1) x 100 



[3. 13] 





^ GG 


If- gg 




0.02 % 


-0.6% 



-#71 WW IfSli ofli^s *1*|*H2] 7>±.^| ^7>fe *1^ ^^t" =r 544. ^*1 ^o] ^ 



-a a] 4 82] ais.4M£. &<&*}>fi Ala* iS7>sS^H Ais-HlAi ^ 5515a t|-. 

< ^ahi n> 

-a ah 82]- ^-<a*>7fl iiji -§--§- ^^a^. °i ^ *i-8-« ^i-^ # 1 m , 1000 m 2] ^# i-^mi 

120 prt tt» *jA]c4| 6 2|. ^-<a«>7ii ^]e)l- *>o] ^^v^ s.^. 800 m ^^jgtj.. 



AJAH1 8°11A1 ^|3}-^ z]-2]-£] ^ ^-§-2] 80 m2] ** ^A]^] 62 f ^oj^v » 0 v^ 0.3. ^^"S] 1-S] tb^-* 

s. sv**>^>H <a^2]-5.s. ^ts]S4. ol "1. 5&%*2] ^-32}. ^ i-s] ig-^ofl cflafl 1- ^# ^ i^Ha] 3]a*>ji 

°] »2] ^°fl tflsll ^-Q-tb ^-A= v ^1-2] ofl^Efls igs. x]xl^|S] ^ vfl ^nfl 

#^ ^]^*>fe u o Vl % tc >l ft. 7]2] Jgqo] 5]^ #S,V o]^o] ^#^<>1 <5>H^7^1 ^^1* AV-§-«>^ 
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aJaH S 6\]x\ afla^ IfliA ofl^Efls |f 44*114 444 ^§4^14 444 326(44 ^1444 (^r) 4*) 
6 444 109(44 i sfl ^5] El (4) 4 aJ^Jf, 4¥ 4 171 ^h} is|]444 (^) ^-g-) 1 444 cfl 

Al 2 _*1H^1 -4-*S*AM2*te* 2 44=4 $7>*H *447fl *^ ^4 <** 44 €44:4 

44 4ft4$4. 

5E4, 444 8°fl4 *1144 ^1-S.J£.^ <H|^e11 s ^f xl^l^Sl ^4M14 4^4 32 6(4 ^5^44 (^) 

6 444, ^¥4 109(44 ^4^44 (^) *)!-§■) 4 171(44 i^^E} (^) *flf) l 444 

-i- ^ 7 }44 &4 4 ^44^ 44 22.4 444 *i44-4 471 sa%-€4 ^§-444 444S4. 

oleltv 44 J2-4 ^fi 444 4444 *fl44H 44 £-4 444 ^">H4 €#44 134 4%4i4 E^fc 

-f-44H 3|444°l|4 SJE 74 4^, 40r<>11^ 500 44 4*fl <S4» 4S4. 4 3 ft 44 ^ 41~§- 444 44 

44 444 84 ^44 4^4 44 X4 4445S4. 14 4« ^ofl^ AlS^lAi ^ JIAl 44 

7} ^ X4 ^ ^ S4$4. 



44 iL4 443 ^tSli ofli^S. 4*1 *1H 2 - [5 -#3.3.(2H) - 4^H&14#-2- 4] -4 - 4^ -6 - (ter 
t -JfL^)3fl^4 2- [2H-'€^S44#-2-4] -4.6-4 -tert-«^M i44fe X\g. 5? 2 - 4H44 _ 4 - ^44 
^44^ 4 12}- Al*J ^oflc ^ &a|5.*) 44fe 4444 &44. £4, 44°fl 84 ^4 4 

6>z]- s-aj^. aAis>^ci-. ja|4, .s.4 |fi| -gi-sii ofl^^s if ^xi^|on ^si^i ^Mit- aft44 & 
£ Ai^fe iSMfM) 4*11 ^4 a47> 44 1442. 44 ^-4 S4 4°il %°] 44^4444 n&<$ ^shi-ae ^ 
«>7> 44444. 



Ai ft^45i4. 

< ^Al<^l 12> 



-SaI^I noflA] ^fla}-^. ^^ofl jg-g-^ ift «%ft 1-ofH 4^ ^-^ €^1 

goflA-l JiAJ DD, K.K, LL cflft ^^1-^1 114 ^^4^1 ^144^4. 44 D 

D, KK, LL# 44 21-/L4 ^444s# ^-§-4°11 60°c^]a1 2 «-4 ^444 4)^8^t ^ 100t;<i4 10 *4 4^4 
jl 44 €#4 ^4 4fe 44 «%44.4 4^4 <>}3«^l 44^1» 4444 «44 f-4^4 44 
JSL4 44^1 44^114 4cfl ^444 ^1?4^ 4^4 44 4^4 -4 444 44 444^3. 4^4. 



4*4 44 ^-4 DD, KK, ll^- 4444 *I144 4444 4444 44^1 84 1-44t1] 4oi NEC ^1^- LA- 
1529 HM4 TFT - TN 44 ^43 4444 4444 ^ 444 3)444 44 44 ^-4 44 DD, KK, LL4 44- 
44 *l]44 4444 44 444 44 €4 44 44°fl 444 2:ft4£4. 44^1 8 ^ 444 n4 ^44?11 
44 a4 ^121 44/^ S44^ ^s^aebi, ^ 40.3 Ai^ofl cflsfl 47>S44 ^- 444 S47> 444 

44. 

< 44^1 13> 

^ 44 #4°1 D 1H 444°11 4<H14 5291 (44 7>7>^a1- )f ^4 ^7> 0.1 wd4 4?11 £S45i4. °144 
lio'C'HlAi 3 Mil 4^44 ^ 44 44* 44 afl^^^ 444. 444 444 3<H144 4% k # 1 4 44* 14 * 
44 4 el ^«D4 444^4. 
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-S^h 331- ^-°J*>7fl £ 63 tMM-*1 * ^3 a.-* ^f- P-t ^^1*>S^. #*f ^V 2 ^ 

6 ^ oj^ofl cflsfl ^Vcfl^ ^i}. ^-71 ^ofl n*H* BMMl<>lS3S7l "fl^ 0 ^- S 62} (24a) 



oh 1*3- Bfl^si TBaq. jfljg^ ^ 3* F 2) ^-g- 34 q% -g. 

*W h-S«H £fe 3£ -& i**H? 3* aA)*>ji ^32] ^ai<^h) 

.< IllAH 14> 

5) 

IfSii Hi- 100 ofl^SEl-^o 1 l^^.^ S eil 0 }H 5 Sel^l^a^sllolE 3 « 

SMIL'S 290 «fl^r* 60 ^^1- H*| -§-71 of ^JL J2.**>^^ a^a^I <££:*H 60 M 4 

5°C7W #3 -§-*)) 5$ 4. -§"71 iflJ?-# 1.2 71-3-^3. ^^*>^4. °1 ^E) (^) ^1^-21 *>Sn] <^3|.xl 
No.244» A>-g-«><^ o^sft!: ^, 24 £.= ^2] 



iEft, t£S -*7l €#S.-£-i ^r^l 1121 El^«l 326 {*W ^sfl^^E] (^) 6 Hl^r 

SI 109(Alti> ^l^el^ 4 ElYSl 171(A1«> iail^elEl (^) ^fl#) ^ AEROSIL R972V(°J^- 

(^) ^ 1 94 ofl^ 8 *^>j! -§-«fl*H 

2^*FSth. -*7l £S 100 oil ^71 421^ -S-^r^ll -§-°3* 2 ^^21 «1^S ^7}^, ^ 

Efl^ elA-lofl o^sfl ^-sj-^v *■ 1^.01 sJf.^| iBfl-y^l^ >iS.Aj-oll £3g 3o°CS. -8-«^Sa^.'^^lN^ *SS.2l 

ol^<*fH. 25t: ^rS2] &S^*H<>\& ±.^<tm± tl ^ofl^ i ..Jfr?K^2^ ^, ^l^Slli ?fiS2} c>l 

i5>c2] ^^H?l I5i^> -fi-^ltb ^- ^^1°J511^ •SSS.JfBl ^-e)*|-^4. ^ ^^1 ^ -g-^^ 

100 ^^=%°lSi4. 



^1^*1)a1 *Ai o.]^ <sa] ^l-g-*M ^elAl?l ^2) #^0.3 #^ #3* J* *Wi- ^-<a 

°] WlSf^H ^3}-Al^ o^S'H 120t:ollAl l.iafl, -B-^ ^(^ol ^) 1.1 sll "SAl^cl-. stb 

1-el «V#5>^a-1 i3or °1H 10 ^^Al^ -a#S_fi.i. oIl^Bl] a ^f-^ ^$i4. S<H 2)^9 200 mmS] -fi-e] , 

^1 ^* S<Holl 1 m> ^o] 1000 m2] 1- Aj-ofl Bflo-|3) ^s>&4. °1 "I. ; i# 

250"C21 <9JiA-^# cflS ^1 7>^# €Al§M «*^1B121 ^|*>al ^1^1^(1 23* ^1^*>^4. °1 ^3 

Ro= 4 run, R t = 95 nm*1^4. 

«>1 *l*l*ti 1221 * 15 m ^ 140"C 1 '-B °11 A i ^B] ^Al^ofl SjSfl ^- ^^e. i. 2 Bfl 

JL U-^-*^. 1.02«H -3^^}^^. <>1 n|21 ^ ^£^r 1 m/^°}4. <S ^ ^ ^^2i4 

80t:H^ 5 >lel« ^ ^*>^Ai #JL i2-» ^|3}-*>5i4. 

o] n|6] s.^^. Kq= 65 nmi K(= 70.1 nm, ^ ^ 95 nm°lSi4. Stb, x ***.-*7l # °J 
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©I *l*l*l| 12' -^H 32} %n ^ €# A2> ^-IWl ^ Q» ^1^ V *H, € A H} 321 HlJ2.^ cflsfl 

<-aAH 15> 

(*ll 2: 6) 



°1 *H*11 242] * ^f-^H "HUGH'S. eM;EA(1.5 mX 0.5 mX 1.5 m)4r ^]^}jL #(<D = 100 mm, 

H*} 1.3 m ;H *1*1*)1 2421 1- ^^l*>JL ^m^SHM^- ^^1 ^OjBfl^ ^-§-^1^. 

^Tii # ^-g-^ -a^n i22f •§-<a*>7ii i ^-^<hi tv^q-. -a ^ <y^oiH ♦ €#21 

plM^S-HM^ -S-ffl^ i- ^#21 ^2: tflsfl 70 ^^^Si^. 5or 1 ^el ^"HW ^1^ <34!iHl. 2}S|] 

^jo^ !.35«fl <gA]s>JI Stt ^-2.3. 1.02*11 ^-tl^Si^. °1 ^21 ^f£^r 1 m/^l^. <S *H T 1 ^ 
a.cf ifl.o.s. *&^<a ^f-§- 8or«Hl^ 5 ^el^b ^- -^^S. **3*^*i ^#t«H^i *l*l*ll 24-» ^l^VSI 



ol nflSl s-^^r R D = 61 nm, R t = 68.5 nm. ^ ^ 98 nmOlS^-. IE*, x -S^t* ^ HMM oj*l 

ol 24- 32) %n ja/tf A2> £°1 ^ 3.^ Rt *«3{-S}o}, -flAH 33 ti] -^ofl cflsfl xg- 

. ^ oil 71 4 & <?1 ^§ S\ £1}. 

•^^21 £4 

^ ^ oil 21*11 TN - TFT 1-21 TN^ LCD 21 a^z}- s.^ a ^a} ^2]-?!^^ 

21 ^^Tfl 711^3^- *r Ji/tf €#21 *11*_° 3. X|, ^-71 #S>- A>-g-§l-^ ^Viftfc 

3 €*l*l-7ll Al^o] 711^ Si ^ ^ &*) #*1* *ll^ ^ Sli}. 

(57)^21^ 

*H*)1 *J 0} i%V*H. aJ- 7 | o.l^^ SftM-21 Hfl^ H^tb #ol31, -y-71 ^l^l^im 

2. 

^U^-°ll ^olT-i, ^-71 ^1^1^121 ^ ufl ^El-c-llol^ ^ ( Ro )ol 41 vfl*) 95 nmolal, ^1 W2\ el^l-iHlol^ ?53t 

(R t )4 R o 51 «1 (R t /R Q )7> 0.8 Ml^l 4.0OH, nx> ny> nzolji, R o = ( nx -ny) Xd, R t = (nx+ny)/2 -nz) X 

d Car, nx: ^7l *1*1*I121 ^ T-floflA^ ^-^-f- x ^^1-, ny : x ^"Jl ^1 ^1^1 *f|^ Ml * 

y ^21 nz: ^1 ^°fl^2) ^7l ^1^1^21 d: ^7l ^1*1*1121 ^1 (nm))-?l ^ ^ 

^12*J-°11 y<H7-1, ^1 e)Bl-cf|ol^ 2i (R t )2f R 0 2l «1 (R t /R o )7>0.8 Lfl^l 3.0^1 ^ 

^.T 1 * 4. 
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^13%H1 5S<>H. WSJ elnMH-S a (R t )3)- R o ^ (IVRJ7} 0.8 tflX| 1.4°J #*h Jitf 

*m^mi sa^H, A <h7) *i*i*iisi -8-«(«ss) ^-t^i *i*i*o^ in si *a*<i 5a°w ^Efl<a 

*03^MI fl°H. Sl^H-a & (Rt)^ Ro^ »1 (Rt/Ro)7> 1.5 ^*1 3.091 %n iL* 

^6^-<i $H*1, ^<?1 **Sl #^«ol vfl^l ^l-ofl SS^H 3)tfl°J 
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DESCRIPTION OF DRAWING (S) - The figure shows a sectional view of 
optically anisotropic element. 
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